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THE ROLE OF EPINEPHRINE IN THE FORMATION 
OF THE INTRAOCULAR FLUID* 


Jonas S. FrRIEDENWALD, M.D., AND WILHELM BuscHke, M.D. 
Baltimore 


The present investigation is an out- and glutathione. The interaction of these 
growth of studies previously reported on _ two tissues across the barrier that sepa- 
the mechanism of formation of the intra- rates them generates free energy which 
ocular fluid.’ In these studies attention has may be utilized to do work. 

been focused on the physiology and bio- It has been shown by Clark‘ and others 
chemistry of the ciliary processes. It has _ that the essential feature of an oxidative 
been shown that a continuous oxidative reaction is not a gain of oxygen or 
interaction takes place between the epi- a loss of hydrogen, but a transfer of 
thelium and the stroma of this tissue; the electrons from the substance that is being 
epithelium oxidizes and is reduced by the oxidized to the substance that is being 
stroma. This oxidative interaction is made reduced—in the present instance, a trans- 
possible by two circumstances. In the first fer of electrons from the stroma to the 
place, the epithelium contains a relative epithelium of the ciliary processes. It 
excess of enzymes capable of activating follows that the primary manifestation 
oxygen, while the stroma contains a rela- of the energy derived from this interac- 
tive excess of enzymes capable of activat- tion must be a transfer of ions to balance 
ing metabolites. Thus the epithelium is the electron transfer, either cations pass- 
constantly preparing an excess of oxidiz- ing from stroma to epithelium or anions 
ing agents while the stroma is constantly passing from epithelium to stroma or 
preparing an excess of reducing agents. both. It has been shown that if dyes that 
In the second place, in the space between are anions or cations are introduced into 
the epithelial and stroma cells there exists the tissue either in the living animal or 
a number of reversibly oxidizable sub-  supravitally, they become distributed in 
stances that are capable of forming a_ accordance with these electrolytic forces, 
chain of linked oxidative reactions cations accumulating in the epithelium, 
through which the excess of oxidizing anions accumulating in the stroma, while 
agents in the epithelium and the excess of | dyes that are undissociated are indiffer- 
reducing agents in the stroma can inter- ently distributed in both portions of the 
ERE act.* Up to the present, three links in this _ tissue. 

redox chain have been identified ; namely, The passage of an ionic electric cur- 
nee t the basement membrane, ascorbic acid, rent across a charged membrane is nec- 
ute of the Johns Hopkins University and Wer through the membrane: electro- 
Hospital. This investigation was supported in endosmosis. It has been shown that a 


part by the John and Mary Markle Foundation. membrane exists between the epithelium 


Presented before the twelfth scientific meetin : 
. . c c Ss Te n 
of the Association for Research in Ophthal- and stroma, that this membrane is nega 


mology at Cleveland, Ohio, June 3, 1941. tively charged at physiologic pH and 
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hence, in view of the direction of the ionic 
electric current, that a movement of water 
from stroma to epithelium is to be ex- 
pected.’ A study of the rate of regenera- 
tion of the aqueous in animals in whom 
the interaction between epithelium and 
stroma was interrupted by withdrawal of 
one of the links in the redox chain showed 
that a considerable portion of the normal 
water transport into the eye could be at- 
tributed to this mechanism. 

The pattern of operation of the mech- 
anism just described whereby the energy 
of cellular metabolism is made available 
for the work of water transport can prop- 
erly be called a secretion, but it must be 
clearly understood that this does not im- 
ply the local synthesis of some character- 
istic chemical component of the trans- 
ported fluid as, for instance, in the 
“secretion” of bile by the liver. Neither is 
it implied that this secretory activity is 
necessarily under the control of local 
vegetative nerves. On the contrary, our 
studies would indicate that the activity 
of the ciliary processes and of the choroid 
plexus is continuous, like that of the kid- 
ney tubules. These organs may not require 
any local neural start-and-stop mechanism 
such as is present in the salivary or lacri- 
mal glands. This question cannot be set- 
tled a priori. General physiologic consid- 
erations, however, would lead one to 
expect that a secretory organ such as we 
have described would be under some sort 
of control by the rest of the body, irre- 
spective of whether this control was ex- 
erted through a local neural mechanism 
or through a hormone produced remotely. 


yo tn view of the humoral transmission of 


nervous excitation, the activator would in 
either case be expected to be a chemical 
substance. Already a considerable num- 
ber of such activators have been identified 
and shown to exert a controlling influence 
on the secretion of various organs—for 
instance, acetylcholine and epinephrine 
for the salivary glands, histamine for gas- 


tric secretion, secretin for the pancreas 
lactogenic hormone of the pituitary be 
the mammary gland. 

The present study represents an at- 
tempt to find such a humoral activato; 
for the secretion of the ciliary Processes, 
It must be kept in mind that the specific 
function that we wished to study was the 
redox interaction between epithelium and 
stroma in the ciliary processes, and the 
water-transporting mechanism that is cop. 
sequent upon this interaction. Vasomotor 
and pharmacodynamic influences upon the 
ciliary capillaries and osmotic forces prob. 
ably determine whether or not there jg 
available fluid to be transported, and are 


of paramount importance in the whole . 


problem of intraocular-fluid exchange, 
From the point of view of the present 
study, however, these constitute merely 
unpleasant experimental complications to 
be avoided or minimized whenever pos- 
sible. 

The preliminary exploratory experi- 
ments that led us to concentrate our at- 
tention upon the effects of adrenalectomy 
may be briefly recounted. Neither atro- 
pine, eserine, nor acetylcholine adminis- 
tered locally or supravitally appeared to 
have any effect upon the functions we 
were studying. Cervical sympathectomy 
was found to cause vasodilation in the cili- 
ary body, but had no effect upon the 
capacity of the tissue to transfer dyes. 
Epinephrine, administered  supravitally, 
produced definite though slight changes in 
tissue redox potential, which will be dis- 
cussed in detail below, and this was, 
therefore, the first drug that we encount- 
ered which appeared worth a concentrated 
study. Adrenalectomy was performed in 
the hope that these slight effects might be 
exaggerated. 

In the first stages of this study we 
attempted to perform acute experiments, 
removing both adrenal glands of al- 
bino rabbits and examining the ciliary 
body shortly afterwards. The secretory 
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organ was sometimes found to be inac- 
tivated but the effects of the surgical pro- 
cedure were so complex that many fac- 
tors had to be controlled before inactiva- 
tion and reactivation could be achieved 
regularly : (1) These animals were mori- 
bund for lack of cortin, and this was 
therefore administered pre- and postoper- 
atively in large doses. (2) It was found 
that prolonged anesthesia (two hours or 
more) with urethane or barbiturates 
greatly decreased the capacity of the cili- 
ary body to transfer fluid into the eye. 
(3) It was found that an extensive intra- 
abdominal operation even without touch- 
ing the adrenals likewise greatly reduced 
the capacity of the ciliary body to trans- 
fer fluid into the eye. Neither of these last 
two effects was reversible by cortin or 
epinephrine injections nor was either at- 
tributable to a lowered blood pressure. 
(4) Immediately following adrenalectomy 
there was an enormous disturbance in the 
carbohydrate metabolism: First a hyper- 
glycemia presumably due to the mobiliza- 
tion of glucose from the liver by small 
amounts of epinephrine squeezed into the 
circulation by the operative trauma. This 
was followed by a fall in blood sugar. 
Both the hyper- and hypoglycemic phase 
in the immediate post-operative period 
disturbed the water transport into the 
eye. After 24 hours the blood sugar was 
found stabilized at a normal or slightly 
subnormal level. (5) In spite of these 
varied difficulties, occasional experiments 
were encountered in which the secretory 
organ was found inactivated, and in which 
with adequate cortin and minimal surgical 
shock, a dramatic reactivation of the se- 
cretory organ could be achieved on ad- 
ministration of epinephrine. 

In view of those few favorable results, 
the procedure was reorganized. Transperi- 
toneal approach was used in order to ob- 
tain the best exposure, so that accessory 
glands would not escape notice. With this 
approach the removal of the left adrenal 


was very easy, the right much more diffi- 
cult. The operation was performed in two 
stages, the right adrenal being removed at 
the first stage. Except for occasional sur- 
gical catastrophies, the animals recovered 
from this operation and showed no signs 
of deficiency. One week later, the second 
adrenal was removed under light ether 
anesthesia. The operation rarely took 
more than 20 minutes. Cortin was admin- 
istered intramuscularly before and after 
the operation as follows: 2 c.c. adrenal 
cortex extract (Wilson & Company, Inc., 
Chicago) was given some minutes before 
the operation (in the two-stage operations 
only previous to the second operation) ; 
2 c.c. was given immediately after com- 
pletion of the operation ; and 2 c.c. (in the 
later experiments 5 c.c.) was given about 
seven hours after the operation. The ex- 
periments on the secretory mechanism 
reported below were, in general, per- 
formed approximately 15 hours later, 
sometimes preceded by a further dose of 
1% c.c. of cortical extract. After the op- 
eration the animals were protected from 
severe temperature changes and given 
abundant sodium chloride, and in some 
instances glucose intramuscularly. One 
day after the operation they usually ap- 
peared quite frisky and the experiments 
reported below were generally performed 
at that time. We have made no study on 
the later effects of this operative proce- 
dure, and do not know whether the defi- 
ciency produced is permanent or transi- 
tory. 
TRANSFER 


It has been shown previously' that acid 
and basic dyes when introduced into the 
tissues Of normal animals are distributed 
in accordance with the ionic electric cur- 
rent previously described, basic dyes ac- 
cumulating in the epithelium, acid dyes 
being confined to the stroma. The fol- 
lowing experiments were performed on 
adult albino rabbits whose second adre- 
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nal gland had been removed one or two 
days before, and which had received cor- 
tin injections as already outlined. 

Twenty-five mg. of crystal violet chlor- 
ide dissolved in 10 c.c. distilled water was 
infected intravenously. After two to five 
minutes one eye was removed under ether 
anesthesia or after the animal had been 
killed with intravenous air injection. Por- 
tions of the ciliary body and iris were 
prepared on glass slides for microscopic 
observations, as described in a previous 
paper, and covered with a drop of 
Ringer’s solution. In contrast with the 
normal animal whose tissues in such an 
experiment showed a marked accumula- 
tion of the crystal violet in the epithelium, 
the adrenalectomized animal showed the 
dye at first mainly in the stroma. After a 
few minutes it reached an equal concen- 
tration in epithelium and stroma. Solu- 
tions of epinephrine in Ringer’s solution 
were prepared, and a drop of such a solu- 
tion was added to some of the specimens 
under observation, while similar drops of 
Ringer’s solution were added to other 
control specimens. With concentrations 
of epinephrine of 10° to 10°, a prompt 
movement of the dye was visible, result- 
ing in an accumulation of the dye in the 
epithelium and a decolorization of the 
stroma in 30 to 90 seconds. At times the 
ciliary processes appeared to shrink some- 
what during this period, as if discharging 
fluid. No change was noted in the Ring- 
er’s-solution controls. This experiment is 
‘not successful if too long a time elapses 
between removal of the tissue from the 
animal and addition of epinephrine. The 
best experiments were those performed 
within 10 minutes. 

Seventy-five to 150 mg. of sodium 
bromphenol blue dissolved in 10 to 20 
c.c. of distilled water was injected intra- 
venously into an adrenalectomized albino 
rabbit, one eye removed after two to five 
minutes, and the tissue prepared as be- 
fore. In a normal animal the dye under 
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these conditions remained confined to the 
stroma. In the adrenalectomized animal 
the dye was evenly distributed in both epi- 
thelium and stroma. A drop of Ringer’ 

Ser's 
solution containing 1077 epinephrine was 
added to some samples, Ringer’s solution 
to others. A decolorization of the epithe. 
lium developed in the tissue exposed tp 
epinephrine. The conditions for a success. 
ful experiment were the same as thos 
with the basic dye. 

These experiments show that the asym. 
metrical accumulation of acid el 
basic dyes in the tissue completely disap- 
pears after adrenalectomy and is reés- 
tablished on addition of minute amounts 
of epinephrine (table 1). In the similar 
experiments previously reported, we have 
naturally been concerned with the possi- 
bility that the asymmetrical distribution of 
the dyes in the tissues might be due to 
special staining characteristics of the tis- 
sue rather than to an ionic electric cur- 
rent. The fact that this asymmetrical dis- 
tribution of the dyes disappears on as- 
phyxia has been a_ strong argument 
against the latter interpretation. The pres- 
ent findings that the asymmetry is reversi- 
bly dependent upon the presence of 10" 
concentration of epinephrine makes such 
an hypothesis completely untenable. 


REDOX POTENTIALS 


In a previous paper’ the technique of 
using redox-indicator dyes to determine 
the apparent redox potential of the tissues 


TABLE 1 


ACTIVE (SECRETORY) DISTRIBUTION OF CHARGED 
DYES BETWEEN STROMA AND EPITHELIUM 
(Acid dyes to:stroma; basic dyes to epithelium) 
Adrenal- 
ectomy+ 
Epinephrine 

1-107 
| supravitally 


Adrenal- 


| 
Normal 
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Crystal violet + 
Bromphenol 
blue + 
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has been given in detail. The potential 
measured is an index of the balance be- 
tween oxidation and reduction in the tis- 
sue. Thus, if the potential becomes more 
positive—that is, more oxidizing—it is an 
‘ndication that the rate of formation in 
the tissue of substances capable of oxidiz- 
ing the test dyes has increased, or the rate 
of formation in the tissue of substances 
capable of reducing the test dye has de- 
creased. Since the epithelium and stroma 
are normally engaged in a continuous re- 
dox interchange, it follows that, if this 
interchange is interfered with, the poten- 
tial of the epithelium should become more 
positive—that is, more oxidizing—while 
that of the stroma should become more 
negative ; that is, more reducing. The re- 
sults of experiments on normal animals, 
on animals following adrenalectemy (with 
cortin administration), and the tissue of 
adrenalectomized animals following the 
supravital administration of epinephrine, 
are shown in table 2. It will be noted 
that after adrenalectomy there is a rise 
in the potential of the epithelium and a fall 
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in the potential of the stroma. When 
epinephrine is administered the potentials 
of the two tissues again approach one 
another. This is precisely the effect that 
one would expect if the interaction be- 
tween the two tissues was first interrupted 
and then reéstablished. When epinephrine 
was administered, the potentials of the 
tissues approached each other somewhat 
more closely than they do normally. This 
phenomenon could be shown also in the 
administration of epinephrine to normal 
tissues. Evidently the dosage of epineph- 
rine used was such as to produce more 
than the normal amount of interaction be- 
tween the tissues. Since epinephrine is it- 
self capable of being oxidized, its reduc- 
ing power might have some effect in low- 
ering the apparent redox potential. The 
molar concentration of the dyes used was, 
however, much greater than that of 
epinephrine, and mixtures in the test 
tube of solutions of dyes and of epineph- 
rine in these concentrations gave no visi- 
ble reduction of the dyes. 

The potential in the stroma after ad- 


TABLE 2 
APPARENT OXIDATION REDUCTION POTENTIALS IN CILIARY BODY OF NORMAL AND 


ADRENALECTOMIZED RABBITS 


Adrenalectomy + 


| Normal Adrenalectomy Epinephrine 
Redox- (Volt) 10~7 to 
Indicator . at pu Epith 
Orthochlorophe- | +0.225 | ++++ | ++4++ +444 | | 
nol-indophenol | 
Bindschedler’s +0.211 | ++4++ ++4++4+ ++ t444+ +4+4++ 
green 
+0.189 | | +4+4++4 | + ++++ | ++++ | +4+4++4+ 
indopheno 
Toluelene blue | +0.101 | ++ ++++ 0 +t+t+t+ | +++ ++++ 
Lauth’s violet | +0.050 | 0 ++++ 0 0 | 
Methylene blue | +0.002 | 0 | ++++ 0 +++7 0 ++++ 
Indigotrisul- —0.099 | 0 | +++ +++4 0 
phonate | 
Indigodisulpho- | —0.143 0 + 
nate 
Safranin bluish —0.275 0 0 + 0 
Apparent poten- +0.100 130 +0.210 —0.255 +0 .080 —0.050 
tial (approx.) 
0 No reduction ++ 1/2-2/3 reduced +++-+ over 9/10 reduced 
+ 1/3 reduced +++ 2/3-9/10 reduced + 
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renalectomy approaches that under nitro- 
gen asphyxia, which is the same in normal 
and adrenalectomized animals (table 3). 
The small difference is attributable at 
least in part to aérobic oxidation of the 
redox-indicator dye used in these experi- 
ments. It follows that in the adrenalec- 
tomized state oxidation of the stroma has 
practically ceased. Since the stroma even 
after adrenalectomy large 
amounts of ascorbic acid and glutathione, 
it may be concluded that after adrenalec- 


contains 


dence as to whether this link is a chemical 
derivation of epinephrine itself or jg de- 
rived from some totally other substance 
that is rendered active by interaction with 
epinephrine. 


WATER TRANSPORT 
_ In experiments reported elsewhere? 
it has been shown that when the redox in. 
teraction between epithelium and stroma 
is interrupted by removal of one link jn 
the redox chain (ascorbic acid), then the 


TABLE 3 
APPARENT OXIDATION REDUCTION POTENTIAL IN THE STROMA 
Redox- 0 | Normal! Adrenalectomy 
Indicator | (Volt) |—— 
Dye | at pu 7.4 | Aerobic | NaCN | Ne | Aerobic | NaCN | Ns 
Indigo-disulphonate | —0.143 | + ++++ +4+4+4 | 
Cresyl violet | —0.175? | 0 +++ | | | 
Safranin bluish | —0.275 | 0 0 | +++ + + | +++ 
—0.130 | —0.200 —0.290 | —0.255 | —0.255 | —0.290 


Apparent potential | 

tomy, this tissue lacks any catalyst for the 
autooxidation of these substances. On the 
other hand, the stroma potential of nor- 
mal tissue poisoned by cyanide is consider- 
ably higher,’ and this was also found to 
be the case in cyanide poisoning of tissues 
from adrenalectomized animals to which 
epinephrine had been added. It follows 
that epinephrine provides a catalyst for 
the aérobic oxidation of substances in the 
stroma. 

Since the potential of the epithelium 
rises on adrenalectomy and falls on ad- 
ministration of epinephrine, it follows that 
the lack of epinephrine does not inactivate 
the epithelial oxidases, while the pres- 
ence of epinephrine provides reducing 
substances with which the oxidases can 
react. We may, therefore, conclude that 
epinephrine provides a link in the redox 
chain that connects the oxidases of the 
epithelium with the dehydrogenases of 
the stroma, and that this link lies some- 
where between the epithelial oxidase and 
the stroma mediators. There is no evi- 


transport of water into the interior of the 
eye is markedly reduced. This could be 
shown by measuring the rate of restora- 
tion of intraocular pressure after removal 
of part of the aqueous. In the present in- 
stance it was to be expected that adrenal- 
ectomy and the subsequent administration 
of epinephrine might affect the intraocu- 
lar pressure and the rate of regeneration 
of the intraocular fluid in three separate 
ways. In the first place, the interruption 
of redox interaction between epithelium 
and stroma consequent upon adrenalec- 
tomy should affect the water transfer in 
the same way as that previously shown to 
occur in vitamin-C deficiency. In the sec- 
ond place, the deficiency and subsequent 
administration of epinephrine should have 
profound effects both on blood pressure 
anc on intraocular vascular tone. If, on 
the administration of epinephrine, the rise 
in blood pressure more than balances the 
local vasoconstriction, a rise in intraocular 
pressure will result and will be added 
to the effect on the secretory organ. If 
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Fig. 1 (Friedenwald and Buschke). Measurement of the intraocular pressure in rabbits with 
compensation manometer. The closed tip of the needle has transfixed the cornea so that the 
needle is held steadily in place during the experiment, while a hole at the side of the needle con- 


nects the anterior chamber with the manometer. 


the local vasoconstriction predominates 
over the rise in blood pressure, a de- 
crease in intraocular pressure will result 
that will counteract the effect on the secre- 
tory organ. A third possibility to be con- 
sidered is the effect of adrenalectomy 
(and epinephrine administration) on the 
osmotic pressure of the blood. Uncer- 
tainty as to the weights to be assigned to 
these various effects is increased in view 
of the uncontrollable variations in vas- 
omotor tone at the outset of the experi- 
ments, 

In spite of these difficulties of inter- 
pretation, it seemed worthwhile to meas- 
ure the rate of re-formation of the aque- 
ous in adrenalectomized animals before 


and after the administration of epineph- 
rine. The experimental procedure was 
essentially the same as that previously 
used in similar experiments on vitamin- 
C-deficient guinea pigs.* Under nembutal 
anesthesia, with local instillation of 0.5- 
percent pontocaine, a compensating man- 
ometer was connected with the anterior 
chamber of one eye of a rabbit (fig. 1). 
As soon as the pressure reached a stable 
equilibrium, 0.1 c.c. of aqueous was with- 
drawn, and the subsequent course of the 
intraocular pressure was observed. A 
continuous saline drip was used to pre- 
vent drying of the cornea. A small amount 
of heparin dissolved in Ringer’s solution 
was introduced into the canula of the 
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manometer and, by gentle changes in pres 
sure, partially expelled into the anterior 
chamber at the outset of the €X periment 
in order to prevent clotting of the aque. 
ous, which occurs so very readily in rah. 
bits. 

In a series of normal control experi. 
ments it was found that under the cong. 
tions of this experiment, the aqueous was 
very rapidly re-formed. On withdrawal of 
0.1 c.c., the intraocular pressure fel] to 
between one-third and one-half its previ- 
ous level, but returned to the previous 
level in 4 to 10 minutes, generally over. 
shooting the previous norm very consid- 
erably in the succeeding 10 to 20 minutes. 
A series of characteristic curves is shown 
in figure 2, Removal of the cervical sym- 
pathetic was without noticeable effect on 
the rate of recovery of the intraocular 
pressure (fig. 3). 

After adrenalectomy the intraocular 
pressure is generally slightly lower than 
in normal animals. The proportionate 
drop in pressure on removal of 0.1 cc, 
aqueous is the same as in normal animals, 
but the re-formation of aqueous after 
the withdrawal was exceedingly slow. In 
some experiments no measurable recov- 
ery of intraocular pressure occurred dur- 
ing the first 20 to 40 minutes after with- 
drawal. In no case was there more than 
50-percent return toward the previous 
norm within 40 minutes after the with- 
drawal of aqueous (fig. 4). In general, 
the experiments were not prolonged be- 
yond this period since, as noted above, the 
re-formation of the aqueous had been 
found to be adversely affected by pro- 
longed anesthesia. 

If after withdrawal of aqueous in an 
adrenalectomized animal, an intravenous 
injection is made of 0.01 to 0.1 mg. ep 
nephrine, there follows a rise in blood 


Fig. 2 (Friedenwald and Buschke). Recovery 
of intraocular pressure after withdrawal ol 
0.1 c.c. of aqueous in normal rabbits. 
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ressure and a rise in intraocular pressure 
(fig. 4b). Simultaneous measurement of 
the intraocular pressure and of the blood 
pressure in the femoral artery showed 
that, generally, the rise in blood pres- 
sure began before the rise in intraocular 
pressure, and that the intraocular pres- 
sure generally continued to rise for a 
short time after the blood pressure had 
fallen to nearly its previous level. 

Control experiments were performed 
on normal (not adrenalectomized) rabbits 
in which the blood pressure had been 
moderately lowered by abdominal surgi- 
cal shock and was, therefore, similar to 
that found in the adrenalectomized ani- 
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Fig. 3 (Friedenwald and Buschke). Recovery 
of intraocular pressure after withdrawal of 
0.1 cc. of aqueous in rabbits with cervical 
sympathectomy. 


mals, Simultaneous measurements were 
made on intraocular and arterial blood 
pressure. Without withdrawal of aqueous, 
epinephrine was administered intraven- 
ously. The prompt rise induced in arterial 
pressure was associated with a slight but 


definite fall in intraocular pressure. It is 
evident that, under the condition of this 
experiment, the effect of epinephrine on 
the nonadrenalectomized animal is such 
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5 10 15 ® 25 30 35 40 45 SO min. 
Fig. 4 (Friedenwald and Buschke). Recovery 
of intraocular pressure after withdrawal of 0.1 
c.c. of aqueous in adrenalectomized rabbits. In 
A, the right adrenal had been removed one 
day before; the left adrenal demedullated five 
days before. In B, both adrenals had been 
removed 20 hours before. 

that local vasoconstriction in the eye more 
than counterbalances the rise in arterial 
pressure, and that the net effect of epi- 
nephrine on the intraocular pressure of 
the nonadrenalectomized animal is small. 
These experiments suggest that the recov- 
ery of intraocular pressure on administra- 
tion of epinephrine to the adrenalecto- 
mized animal is to be attributed mainly to 
an effect of epinephrine on the secretory 
organ. But it should be emphasized that 
due to the inherent complexity of factors 
that influence intraocular pressure (such 
as hydrostatic and osmotic forces), these 
experiments have only confirmatory va- 
lidity. The weight of the argument rests 
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on the experimental evidence of selective- 
dye transfer and tissue potentials. 


DISCUSSION 


The experiments here reported demon- 
strate that epinephrine can activate the 
intercellular oxidative exchange in the 
ciliary body, and that the directional 
transport of acid and basic dyes and also 
probably the transport of water in this 
tissue is linked with this oxidative inter- 
change. It is not possible on the basis of 
these experiments to conclude that epi- 
nephrine is the normal activator of this 
mechanism. There are many symptoms 
of cortin deficiency—for instance, low 
blood pressure and low blood sugar— 
which are momentarily relieved by the ad- 
ministration of epinephrine, and it may be 
argued that the inactivation which we 
have produced by adrenalectomy is due 
to cortin deficiency in spite of being re- 
lieved by epinephrine. This argument is 
rendered improbable, but not wholly un- 
tenable, by the fact that the inactivation 
persisted in spite of the administration of 
considerable amounts of cortin. The diffi- 
culty here lies in that there is at present 
no satisfactory means of assaying the de- 
gree of saturation of the animal with cor- 
tin. The mere fact that cortin is adminis- 
tered more than enough to enable the ani- 
mal to survive, and more than enough to 
suppress the more obvious signs of defi- 
ciency does not prove that there is also 
enough for some other function. Hence 
. there is no way at present of establish- 
ing with certainty the adequacy of any 
particular dosage. We have used doses of 
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cortin that appeared to us adequate and 
neither by increasing the dose nor by fe 
ing observations immediately after the 
intravenous injection of a dose that ap. 
peared adequate for many hours could 
we demonstrate any effect on the inac- 
tivation of the secretory mechanism jn the 
ciliary body. The administration of thes 
amounts of cortin to normal nonadrenal- 
ectomized animals had no observable ef. 
fect on the ciliary body. Beyond this we 
could not go in our efforts to exclude the 
possible role of cortin as activator. 


SUM MARY 


The normal oxidative interaction be. 
tween the epithelium and stroma of the 
ciliary body in rabbits is interrupted fol- 
lowing adrenalectomy in spite of the ad- 
ministration of adrenal cortical hormone. 
Simultaneously, there is a loss in the 
ability of the ciliary tissues to transport 
acid and basic dyes in opposite directions 
and a marked decrease in the rate of re- 
generation of the intraocular fluid after 
anterior-chamber puncture. All three as- 
pects of ciliary function are restored to 
normal by the administration either in 
vivo or supravitally of very small amounts 
of epinephrine. 


CONCLUSIONS 
Epinephrine is a potential activator of 
the intraocular oxidative interaction in the 
ciliary body. It furnishes a link in that 
part of the redox chain that lies between 
the oxidase system of the epithelium and 
the interstitial mediators of the stroma. 
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Present theories for explanation of co- 


ordinated ocular rotations postulate a 
relatively fixed relationship between the 
cerebral cortex, supranuclear gaze cen- 
ters, the oculomotor nuclei, and the extra- 
ocular muscles. Accordingly it is stated 
that the lateral and medial recti and their 
respective nuclei are yoked by the action 
of a lateral gaze center in the pons, and 
are thereby enabled properly to execute 
the lateral rotations. In a similar manner 
supranuclear centers maintain control 
over the muscles used in convergence and 
upward and downward rotations. The 
anatomical relationship between the cen- 
ter and the muscles is considered fixed, 
but functional variability results from the 
intensity of the nerve impulses that arrive 
at the center from the cerebral cortex or 
from combined activity of the gaze cen- 
ters. 

In 1915 Marina' reported a return to 
normal rotations following the transposi- 
tion of the medial and lateral recti in ex- 
perimental animals. This work received 
little attention, but in 1936 it was con- 
firmed by the research of Olmstead, Mar- 
gutti, and Yanagisawa.” The results ob- 
tained by these investigators suggest that 
the anatomic relationship of the extra- 
ocular motor apparatus is not so fixed as 
had previously been believed, since fol- 
lowing transposition the muscles appar- 


*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 
Portion of work being done in neuro-ophthal- 
mic research under a grant from the American 
Academy of Ophthalmology and Otolaryngol- 
ogy. Presented at the twelfth annual meeting of 
the Association for Research in Ophthalmology, 
at Cleveland, June 3, 1941. 


EXPERIMENTAL TRANSPOSITION OF THE EXTRAOCULAR 
MUSCLES IN MONKEYS* 


PRELIMINARY REPORT 


P, J. Lernrecper, M.D., AND Netson M. Back, Jr., M.D. 
Iowa City, lowa 


ently execute a rotation that differs from 
the original function. Moreover, after 
transposition the muscle not only takes 
over a new function but it becomes co- 
ordinated with its new associate in the eye 
that has not been operated on. However, 
more detailed study of the effects of single 
and multiple muscle transpositions is 
necessary in order to substantiate these 
results. Through further experiments, it 
seems possible to add to our understand- 
ing of the physiology underlying the co- 
ordinating mechanism that is responsible 
for smooth conjugate and disjunctive ro- 
tations. 

At the present time little is known con- 
cerning the anatomic and _ physiologic 
mechanism involved in coordinated rota- 
tions. Known anatomic connections con- 
firm the impression that vision plays a 
great part in the maintenance of fixation 
and in eye movements, but that vision is 
not the only factor in codrdination is 
demonstrated by the ability of blind eyes 
to execute normal rotations. Volitional 
control of rotations by the aberrant py- 
ramidal pathway originating in the pre- 
frontal region is also accepted, but no co- 
ordinating function is attributed to this. 
Vestibular with the sixth 
nucleus and the posterior longitudinal fas- 
ciculus have been demonstrated, but func- 
tional loss of these pathways through sec- 
tion of the eighth nerves or destruction of 
the labyrinths does not disturb coordi- 
nated ocular rotations. Connections with 
the cerebellum and basal ganglia are en- 
tirely conjectural. Intra- and interseg- 


connections 


mental connections exist between the vari- 
ous nuclei and other portions of the brain 
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stem and cord by way of the posterior 
longitudinal fasciculus and the tectospinal 
pathway. Injury to these pathways inter- 
feres with codrdinated rotations, but this 
does not prove that they constitute the co- 
ordinating mechanism. Removal of the 
superior colliculus without injury to the 
posterior longitudinal fasciculus causes no 
change in ocular rotations. Proprioceptive 
pathways from the extraocular muscles 
have been suggested and although Sher- 
rington* and others accepted them as 
necessary in ocular rotations, Irvine and 
Ludvigh* deny their existence. 

Previous unpublished experiments on 
monkeys and cats made by one of us 
(P. J. L.) have shown that removal of the 
cerebellum, section of the eighth nerves, 
removal of the superior colliculus, and 
section of the optic nerves have no effect 
upon coordinated ocular rotations. In one 
experiment in the cat it was demonstrated 
that removal of the cerebellum, section of 
the eighth nerves, and section of the optic 
nerves in the same animal had no effect 
upon the codrdinated ocular rotations. 

In order further to investigate some of 
the problems concerning ocular rotations, 
a series of transposition experiments was 
undertaken. This report considers the re- 
sults of the transposition of two or more 
muscles of one eye. 


EXPERIMENTAL 


Technique. Monkeys (Macacus rhesus 
were used in all experiments. Anesthesia 
‘ was obtained by intraperitoneal injection 
of 1.1 c.c. veterinary nembutal per five 
pounds of body weight. The conjunctiva 
and Tenon’s capsule were incised and the 
muscles exposed. All fascial connections 
with the muscles were detached, particular 
care being used to dissect the adherent 
bands deep in the orbit. A muscle clamp 
was applied and the muscle disinserted. 
By means of a silk scleral suture the ten- 
don was reattached at the insertion of the 


muscle with which it was being trans. 
posed. The conjunctiva was closed With a 
continuous silk suture. ~ 

The degree of reaction varied consider. 
ably; the animals having multiple trans. 
positions were unable to open the eye that 
was operated on for three to five days be. 
cause of conjunctival and palpebral ede. 
ma. In only one instance was the eye lost. 
and this was because of infection, In sey. 
eral eyes a mild iridocyclitis occurred, 
and in one of these there was a hemine. 
crosis of the iris, while in the others local. 
ized dilatation of the pupil occurred and 
persisted for several weeks. It is probable 
that this pupillary change was due to ip- 
jury to the autonomic nerves in placing 
the scleral suture. 

Trans position of two muscles. Transpo- 
sition of the insertions of the medial and 
inferior recti was followed by a return of 
coordinated rotations in three days, On 
the sixth day, convergence was demon- 
strated. Operating on the opposite eye in 
the same manner resulted in return of 
normal rotations in three days and demon- 
stration of convergence in five days. An 
additional animal was kept in the dark 
room after the operation and _ normal 
rotations and convergence were demon- 
strated on the third day. The demonstra- 
tion of convergence was sometimes diffi- 
cult, and since it depended entirely upon 
the cooperation of the monkey, knowledge 
of the time of its appearance would be 
variable. 

In one monkey a considerable portion 
of each medial rectus was resected and the 
stumps were allowed to retract into the 
orbit. The inferior recti were then disir- 
serted and the tendons reattached to the 
sclera inferior to the previous insertions 
of the medial recti. After three days rota- 
tions were coordinated, but there was a 
divergence of the optic axes. Medial rota- 
tions were well executed but somewhat re- 
stricted in extent. Attempts to demor- 
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strate convergence were not successful 
three weeks after operation. 

Transposition of four muscles. Trans- 
position of the tendons of the medial and 
inferior recti, and of the superior and lat- 
eral recti at one operation resulted in a 
return of coordinated rotations in eight 
days. A right hypertropia was present 
that increased on looking toward the side 
operated on, but vertical and medial rota- 
tions were well executed. There was re- 
striction of the lateral movement of the 
eve that had been operated on, and rota- 
tion in the inferolateral field was absent. 
After 46 days the ocular rotations re- 
mained coordinated, but the right hyper- 
tropia, which increased when the eye 
operated on was abducted, persisted. Con- 
tinuous movement of the eyes during ex- 
amination suggested absence of simul- 
tanous single vision; yet when the animal 
was free in its cage, the ocular appearance 
was normal grossly. 

Transposition of the insertions of the 
medial and inferior recti and of the su- 
perior and lateral recti was performed, 
and the animal placed in total darkness. 
Coordinated rotations were gradually re- 
gained and were considered satisfactory 
on the eleventh postoperative day. These 
animals recovered to the same degree as 
those that were not placed in the dark. 

Transpositions of the insertions of the 
medial and inferior recti and of the su- 
perior and lateral recti were made, and the 
tendon of the superior oblique was re- 
sected. There was no recovery of ocular 
coordination in these animals even after 
three months. Movements of the eye that 
was operated on were in accordance with 
those that should result from the changed 
position of the transposed muscle tendons. 
When the normal eye looked medially the 
eye operated on rotated upward; while 
downward gaze of the normal eye was 
accompanied by medial movement of the 
eye operated on. After three months the 


operation was repeated on the opposite 
side in one animal. Following this ex- 
periment, the ocular rotations became 
more dissociated than previously, for now 
the right eye moved upward while the left 
eye moved down. Although convergence 
and divergence were present, conjugate 
rotations to the right or left were not 
executed. All movements were made in 
accordance with the position of the trans- 
posed tendons. Prior to the second opera- 
tion, the activity of this animal was nor- 
mal, but it was soon noted that, following 
the second operation, although the gen- 
eral condition was _ good, 
about the cage were slow and inaccu- 
rate. In grasping for the bars of the 
cage, the animal would frequently miss 
and sometimes would fall. It appeared 
that the animal had become disoriented. 
After three weeks there had been some 
improvement in activity but there was a 
great difference between the smooth and 
accurate activity of the cage mate and the 
insecure movements of the animal used 
for the experiment. 


movements 


DISCUSSION 


The results of the experiments fall into 
three groups. In the first group are those 
animals in which only two muscles were 
transposed and in which recovery was 
complete. In the second group are those 
in which four muscles were transposed. 
Although coordinated rotations returned, 
there was some disturbance in the extent 
and type of ocular movements. This, we 
believe, can be explained at least in part 
by the rather profound interference with 
the mechanics of the muscles that resulted 
from changing the insertion of the four 
muscles at one time. It would account for 
the inability to obtain rotation of the eye 
operated on in the down and out position, 
and therefore for the tendency of the ab- 
ducted eye to turn upward slightly. The 
third group is composed of those animals 
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in which the four recti were transposed, 
and the tendon of the superior oblique 
was resected. In these animals there was 
no return to coordinated rotations. 

The experiments demonstrated that ab- 
sence of vision, as obtained by placing the 
animal in the dark, had no appreciable 
effect upon the outcome of the experi- 
ments. This indicates that vision alone is 
not responsible for recovery of ocular co- 
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obtained to give the answer at this time 
but it is suggested that resecting the - 
perior oblique so disturbed the Proprio. 
ceptive mechanism of the extraocula; 
muscles that recovery was made impos. 
sible. Further work must be done ithe; 
to prove or disprove this impression, 
It is natural to question whether the 
operations accomplished the transposi- 
tions that were attempted. Since, in all Op. 


TABLE 1 


SUMMARY OF OPERATIVE PROCEDURES 


Muscles 


Post- 


Animal Eye Operated On operative Recovery Comment 
377 O.D. Med. Inf. Rec. Light 3 days Convergence6days 
3T7 O.D. Med. Inf. Rec. Light 3 days Convergence 5 days 
396 O.D. Med. Inf. Rec. Dark 3 days Convergence 3 days 
378 O.D. Resected Med. Light 7 days Divergent squint 
OS. Transp. Inf. Rec. Light 
389 O.D. Med. Inf. Rec. Light 9 days Absent rotations down and out. 
Sup. Lat. Rec. increased looking to 
right 
386 O.D. Med. Inf. Rec. Dark 11 days Absent rotations down and out. 
Sup. Lat. Rec. Hypertropia, increased looking to 
right 
384 O.D. Med. Inf. Rec. Dark 11 days Absent rotations down and out. 
Sup. Lat. Rec. Hypertropia, increased looking to 
right 
380 O.D. Med. Inf. Rec. Light None 
Resected Sup. 
Oblique 
397 O.D. Med. Inf. Rec. Dark None 
Resected Sup. 
Oblique 
380 OS. Med. Inf. Rec. Light None Apparent loss of orientation 


Resected Sup. 
Oblique 


ordination. It is interesting to observe 
that animals in the second group and no. 
- 378 of the first group recovered coérdina- 
tion, although a tropia persisted and the 
animals appeared to have diplopia. 
Apparently the effect of resection of 
the superior oblique after transposition of 
the four recti was alone responsible for 
the inability of the animals in the third 
group to regain coordination. The ques- 
tion arises whether this is the result of a 
purely mechanical disturbance. We do not 
believe that sufficient evidence has been 


erations, particular care was taken to 
make the transpositions accurately, and 
inasmuch as rotations were incodrdinated 
early and became coordinated later, and 
finally because of the results obtained in 
the third group of animals, it appears that 
transpositions were accomplished. An- 
atomic studies are not available on any of 
the animals reported, but studies of other 
animals operated on in initial experiments 
definitely show the extensive change in 
relationships of the insertions of the 
muscles. 
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TRANSPOSITION OF THE EXTRAOCULAR MUSCLES 


These preliminary experiments sug- 
est a large series of experiments that 
should contribute to our knowledge and 
understanding of the anatomy, physiolo- 
gy, and pathology of the oculomotor ap- 
paratus. We do not believe that definite 
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conclusions can be made from the work 
so far completed, yet we recognize the 
possibility of applying this method of re- 
search as a test for our present theories of 
oculomotor physiology. 
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DISCUSSION 


Dr. CoNRAD BERENS (New York): 
Did you transplant the superior oblique? 
If so, what was the result ? The question is 
asked because of the surprising return of 
associated movements, although limited, 
following transplantation of the superior 
oblique for third-nerve paralysis with 
ptosis. 

Dr. LEINFELDER: No, I have not done 
any operative work on the superior 
oblique, except the resection of the ten- 
don, and I think that the experiments do 
show that there appears to be a profound 
relationship between coordinated ocular 
rotations and the superior-oblique muscle. 

However, much more work is necessary 
before any definite conclusions can be 
made, and we want to follow this work 
with graduated operations to see what 
happens when we operate on two muscles, 
then on two more, and finally resect the 
superior oblique. This may show what 
muscles are responsible for maintenance 
of coordination, 

It may be that in doing a three-stage 
operation, we can operate on all five of the 
muscles and retain normal rotations. We 
shall be very much interested to find out 
whether or not that is true. 


Dr. WALTER B. LANCASTER (Han- 
over): Will you repeat the description of 
the cat? 

Dr. LEINFELDER: I cut the optic nerve, 
the eighth nerve, and removed the cerebel- 
lum; the animal became very ugly and it 
lay prone in its cage. 

Dr. LANCASTER: I understood you to 
say that it did not affect the ocular rota- 
tions. 

Dr. LEINFELDER: No, it did not. 

Dr. LANcASTER: How did you test 
them? 

Dr. LEINFELDER: We observed spon- 
taneous coordinated rotations. 

Dr. LANCASTER: Not random? 

Dr. LEINFELDER: They were random 
but not nystagmoid. 

Dr. W. H. Marsuact (Baltimore) : 
What is the possibility that retrograde de- 
generation has affected the motor nuclei 
after superior-oblique resection ? 

Dr. LEINFELDER: We intend to investi- 
gate that, but I do not believe that we need 
be concerned about degeneration of the 
motor nuclei, since the physiologic result 
shows that all of the transposed muscles 
are active. The physiologic result even in 
the animal with the abnormal rotation is 


time. 

sy. 

Prio- 

ular | 

Pos- 

ither 

on, 

the 

to 

nd 

ed 

d 

in 

at | 

" 

of 

or 

ts 

n 


1120 P. J. LEINFELDER AND NELSON M. BLACK, JR. 


correct for the transpositions that have 
been made. 

Dr. LANcASTER: The matter of orien- 
tation interests me particularly. How did 
you study that in the case of monkeys? 

Dr. LEINFELDER: We did not study it 
any further than the casual observation 
that when the one animal was freed from 
the examination box and put into its cage, 
its activity was markedly reduced and in- 
accurate and that it was always much 
quieter in the cage than the cage mate. 
When jumping, it would frequently not 
catch the bars in the cage and would fall. 

Dr. LANCASTER: How many muscles 
did you have to cut before you affected the 
orientation ? 

Dr. LEINFELDER: Five muscles in each 
eye were operated on. 

Dr. LANCASTER: As long as he had one 
eye he could catch the bar? 

Dr. LEINFELDER: That is right, but as 
soon as the second eye was operated on, 
he apparently lost all contact with what 
he was doing. 

Dr. Lancaster: Did he show signs of 
closing the injured eye when he worked 
with one eye? 

Dr. LEINFELDER: Many of the mon- 
keys would at times, but it was surpris- 
ing that they did not run around the 
cages with one eye shut. Most of the 
time they had both eyes open. 

Dr. FRIEDENWALD (Baltimore) : How 
much of a twist is produced by the four- 
muscle operation? 

Dr. LEINFELDER: I am not sure. We 


must anatomically check this to determine 
how much is obtained. 

We attempt to minimize twist by cross- 
ing opposite pairs of muscles. While we 
cross the medial and inferior in one di- 
rection, which gives a twist in one direc- 
tion, we try to neutralize that by crossing 


the superior and lateral in the other direc. 
tion. 

I should say offhand that there js not 
a great amount of twist, but that does have 
to be checked. 

Dr. E. Sacus (Detroit) : Would it fy 
possible to eliminate proprioceptive jm. 
pulses from the superior oblique by the 
use of cocaine. 

Dr. LEINFELDER: We have not tried it 
and I doubt whether it would be of much 
value. 

Dr. SAcus: What do you expect from 
the diminution of the neck impulses by 
putting the animals in a plaster-of-Paris 
cast? 

Dr. LEINFELDER: I am not sure, Such 
connections must be considered along with 
all of the ocular motor connections from 
the vestibular system, the basal ganglia, 
possibly the cerebellum, and those that 
appear to originate from the superior 
obliquus. 

Dr. Derrick Vaiv (Cincinnati) : How 
do you explain the lid ptosis? 

Dr. LEINFELDER: I interpreted that in 
part as an attempt to avoid full vision; in 
other words, a closure of the one eye in 
order to avoid diplopia. This phenomenon 
was not present when the animals were 
free in their cages. 

I will say to Dr. Vail that I had not 
considered it very seriously. 

Dr. ALEXANDER E. MAcDona tp (To- 
ronto) : Do you think that there is a right- 
ing reflex mechanism present, primitive 
or heliotropic, to explain the control of 
ocular movements after section of the 
optic nerve and the eighth nerve and re- 
moval of the cerebellum? 

Dr. LEINFELDER: I do not know. Our 
experiments are directed toward an ex- 
planation of this phenomenon. 
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THE PROTEIN CONTENT OF THE AQUEOUS HUMOR IN MAN* 


Peter C. KRoNFELD, M.D. 
Peiping and Chicago 


The present knowledge of the protein 
content of the aqueous humor in the more 
common laboratory animals may be 
summed up as follows: The aqueous con- 
tains proteins which are specifically iden- 
tical with those found in the blood serum 
of the same animal. A comparison of 
pooled specimens of aqueous with “typ- 
ical” sera of animals of the same species 
has shown the albumin-globulin ratios to 
be approximately the same in both fluids." 
The absolute quantity of protein in the 
aqueous of unirritated eyes varies from 
14 to 85 mg. percent in the rabbit? and 
from 15 to 55 mg. percent in the cat.* This 
amount is characteristically influenced by 
diuretics, certain alkaloids, experimental 
alterations of the sympathetic innervation, 
and, of course, by local irritants.” * 

Based upon these facts is the widely 
accepted view that the proteins of the 
aqueous are largely or exclusively blood 
proteins and that their concentration in 
the aqueous depends chiefly upon the per- 
meability of the blood-aqueous barrier. 
Conversely, the protein concentration in 
the aqueous has generally been considered 
to be a gauge of the varying state of 
permeability of the blood-aqueous bar- 
rier. 

A year ago, before this Association, 
Swan and Hart® pointed out two impor- 
tant factors other than a mechanical in- 
crease in the permeability of the 
blood-aqueous barrier that may cause an 


*From the Department of Ophthalmology of 
the Peiping Union Medical College, the Illinois 
Eye and Ear Infirmary, and the Department of 
Pathology of the University of Illinois. Aided 
by a grant from the John and Mary R. Markle 
Foundation of New York City. Presented at the 
twelfth annual meeting of the Association for 
Research in Ophthalmology, at Cleveland, June 
3, 1941. 


increase in the protein content of the 
aqueous. “The concentration of the solids 
in the aqueous may be altered by varia- 
tions in ocular water balance. Keys® found 
that water passes through the capillary 
walls more readily than do any of the 
serum solutes and concluded that when 
functional or experimental states alter the 
osmotic balance between blood and tissue, 
readjustment tends to take place by a 
shift of water, and only secondarily by a 
shift of solutes. This mechanism must be 
considered in the eye as a possible factor 
that may modify the concentration of 
aqueous solutes independently of changes 
in the permeability of the blood-aqueous 
barrier. Altered metabolism of the intra- 
ocular tissues may likewise alter the con- 
centration of aqueous solutes.” 
Undoubtedly, both points are pertinent. 
If the conditions of the particular experi- 
ment are such that a systemic or local 
upset of the osmotic equilibrium is to be 
expected, one should not rely on any 
single native constituent of the aqueous 
as a criterion of ocular permeability. The 
distinction between increased permeabil- 
ity on the one hand and concentration of 
the aqueous by a sudden loss of water on 
the other can be made if two native con- 
stituents of the aqueous—as, for instance, 
the proteins and the nonprotein solids— 
are considered. If the change in protein 
content is considerably greater than the 
change in non-protein solids a change in 
the permeability of the blood-aqueous 
barrier has in all probability taken place. 
Only under very unusual conditions is 
it conceivable that the variations in con- 
centration of the nonprotein solids of the 
aqueous due to changes in ocular water 
balance should amount to more than +15 
percent. Since, with the methods now 
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available, such variations of the protein 
content would be within the limits of the 
experimental error, no conclusions could 
be drawn from such slight variations in 
any case. 

The second point raised by Swan and 
Hart, namely the possibility of an increase 
in the concentration of an aqueous solute 
being due to local metabolism and not due 
to increased permeability, is especially 
pertinent in the case of the aqueous pro- 
teins, since the concept is widely accepted 
that the proteins of the spinal fluid are 
largely the products of local cell disinte- 
gration (cytolysis). It should, however, 
be possible to make the distinction be- 
tween these two types of protein by means 
of the specific immunological reactions. 

One has to agree with Swan and Hart 
with regard to the great value for perme- 
ability studies of a foreign test substance, 
which when injected into the blood stream 
only enters the aqueous under conditions 
of increased permeability. Of such test 
substances sodium fluorescein has been 
used in ophthalmology for more than two 
decades. Its appearance in the anterior 
chamber after oral administration may be 
detected readily by illumination of the 
anterior chamber with ultraviolet rays and 
observation with the corneal microscope. 
Again, there is the possibility of factors 
other than the mechanical permeability of 
the barrier influencing the entrance of 
flourescein into the aqueous. 

An almost ideal test substance for per- 


-meability studies was introduced into 


ophthalmology by Swan and Hart; 
namely, purified dahlia inulin. This sub- 
stance, a nontoxic, chemically inert, non- 
ionizable polysaccharide of large molecu- 
lar weight, proved to be a very sensitive 
indicator of changes in the permeability 
of the blood-aqueous barrier produced in 
rabbits by instillation of cholinergic and 
adrenergic drugs into the conjunctival sac. 
With the doses of inulin used in these 
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experiments no or very small amounts oj 
inulin were found in the aqueous of the 
controls, whereas eserine, mecholyl, ang 
epinephrine during its secondary phase 
caused the inulin to enter the 
high concentrations that 
detected by microanalytical methods. The 
increase in the inulin concentrations jy 
these experiments was very much greater 
than the increase in the concentration of 
nonprotein solids, so that the influence of 
alterations in the ocular water balance 
during these experiments could have 
only slight. 

The use of inulin for studies of the 
permeability of the blood-aqueous barrier 
in man is made difficult by the fact that 
very large amounts of inulin have to be 
injected intravenously in order to produce 
measurable concentrations of inulin in the 
aqueous. The injection of large volumes 
of fluid into the blood stream is apt to 
have manifest physiological effects upon 
the circulation and therefore also upon 
the intraocular pressure. 

Another important point to be con- 
sidered in this connection is the fact that 
the blood-aqueous barrier is not uniform 


been 


anatomically and that its various portions 
cannot be expected to function uniformly, 
Thus it would seem that the permeability 
of the blood-aqueous barrier could and 
should not be defined on the basis of one 
foreign test substance only and that the 
native constituents of the aqueous humor, 
with the reservations pointed out by Swan 
and Hart, should also be considered. Of 
these native constituents, the proteins, if 
they can be shown to be largely or exclu- 
sively serum proteins, would seem a sutt- 
able test substance. 

Of the determinations of the protein 
content of the aqueous humor in man that 
are reported in the literature, not more 
than about 50 can be considered as reason- 
ably accurate. The specimens of aqueous 
in these instances were obtained from eves 
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with varying clinical conditions and the 
results were arrived at by different meth- 
ods, For these reasons the data permit 
only few conclusions. The basic facts with 
regard to the protein content of the aque- 
ous—that is, the range of physiological 
variations in the same or in different 
individuals, the values which constitute 
the limits of normal, and the influence of 
diseases other than local inflammatory 
ones—are still unknown. This work was 
undertaken to establish some of these 


basic facts. 
TECHNIQUE 


The technique of withdrawing the 
aqueous from the human eye by anterior 
chamber puncture (hereafter designated 
as ACP) has been described elsewhere.’ 
For the determination of the protein con- 
tent three methods (A, B, C) were used. 

Method A. In order to determine the 
nature of the aqueous proteins, precipitin 
tests were made on a number of human- 
aqueous specimens, using as immune sera 
the sera of rabbits which, after immuniza- 
tion with either human serum albumin or 
globulin, gave positive precipitin reactions 
with human serum albumin or globulin in 
dilutions up to 1:100,000. The tests were 
made by the contact or layer method and 
with progressive dilutions of the antigen 
(the aqueous) in order to determine the 
highest dilution of antigen giving a preci- 
pitate after contact with the precipitin for 
one hour at room temperature.*® 

Method B was used exclusively in the 
earlier part of this work. It consisted of 
the estimation, by means of a nephelom- 
eter, of the turbidity produced by the 
addition to the aqueous of sodium sulpho- 
salicylate in the presence of high concen- 
trations of hydrochloric acid. This 
method, originally devised by Rona and 
Kleinmann,? was first applied (with a 
slight modification) to the aqueous by 
Franceschetti and Wieland.’° While it is 


a very convenient and accurate method 
for comparing different dilutions of the 
same protein solution, it has the disad- 
rantage that its results are influenced by 
the quality of the protein under examina- 
tion; that is, in the case of serum dilu- 
tions, by the albumin-globulin ratio. This 
weakness of the method has been recog- 
nized by most investigators in this field.* 
Sera with the same total protein content 
according to protein-nitrogen determina- 
tions may, by the nephelometric method, 
show apparent deviations from the theo- 
retical value of + 25 percent. If sera with 
an albumin-globulin ratio of less than 1.2 
are excluded (those are usually sera from 
patients with severe systemic diseases) 
the differences between the nephelometric 
results and those of protein-nitrogen de- 
terminations are less than +15 percent. I 
have data on the albumin-globulin ratio 
in aqueous specimens of human eyes in 
which the total protein content was mod- 
erately increased (20-50 mg. percent). In 
these samples the albumin-globulin ratio 
was the same or slightly greater than in 
the blood of these patients (greater than 
1.2 in every instance). Until now I have 
no data obtained by chemical methods on 
the albumin-globulin ratio in aquei with 
normal total protein content. Since the 
globulin molecule is considerably larger 
than the albumin molecule it is probable 
that the albumin-globulin ratio in such 
samples is greater than 1.2. The greatest 
probable difference between the nephelo- 
metric and the nitrogen-determination 
method in the aqueous (if the latter were 
applicable to the small amounts of protein 
present in the aqueous) would then be 
+15 percent. From this it is clear that 
method B is best suited for the detection 
of changes in the total protein content 


* Because of the difference in molecular size, 
1 gram of serum albumin gives a stronger 
turbidity in the nephelometric reading than 1 
gram of serum globulin. 
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under conditions under which the quality 
of the proteins is not likely to change; 
that is, for repeated protein determina- 
tions in the aqueous of the same individ- 
ual. 

In a previous communication,’ data on 
the protein content of the primary and re- 
formed aqueous obtained with method B 
were presented with the reservation “that 
for the time being the figures for the pro- 
tein content of the aqueous given in this 
paper should be regarded as only relative 
and not as absolute values. . . .” The horse 
serum which was used as standard in that 
work has since been found to give, be- 
cause of its high globulin content, a 25- 
percent weaker nephelometric reading 
than the average of several normal human 
sera with the same protein-nitrogen con- 
tent. Thus the “relative figures can and in 
this paper have been made absolute by re- 
ducing them by 25 percent. 

Method C. Looney and Walsh" found 
that in the presence of a protective colloid 
such as gum ghatti the size of the sus- 
pended protein particles became more uni- 
form, whereby closer agreement between 
nephelometric results and protein-nitro- 
gen determinations was obtained. For the 
low concentrations of protein present in 
the aqueous I found the nephelometer 
(the photometer of Pulfrich) more suit- 
able than the photoelectric colorimeter 
used by Looney and Walsh. Otherwise 
I followed their method and found its 
results to check within +15 percent of 
protein-nitrogen determinations on sera, 
the albumin-globulin ratio of which varied 
from 0.8 to 2.8. The method of Looney 
and Walsh thus represents a definite im- 
provement over the method of Rona and 
Kleinmann. I am indebted to Dr. J. 


Friedenwald for pointing out to me that 
the hyaluronic acid present in the aqueous 
might affect the nephelometric reading. 
However, the addition of accurately neu- 
tralized hyaluronic acid up to concentra- 
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tions of 20 mg. percent did Not apprec; 


ably alter the nephelometric results 


MATERIAL 
The aqueous specimens were obtained 
from Chinese patients seen in the Clinic 
or hospital of the Peiping Union Meg. 
cal College in Peiping, China, or from 
patients of the Illinois Eye and Ear In- 
firmary in Chicago. In the following 
tables, Ch stands for individuals of the 
Chinese race, C of the colored race, and 
W of the Caucasian race. Details cop. 
cerning the clinical findings in the Chines 
patients may be found in a previous pub. 
lication.” 
RESULTS 

The data have been arranged under 
four headings: 

1. Does the procedure of withdrawing 
the aqueous alter its protein content? 

2. What is the nature of these pro- 
teins? 

3. To what extent does the protein 
content of the aqueous vary in normal 
eyes or in any group of patients with 
similar pathologic ocular conditions? 

4. Are there ocular diseases other than 
inflammatory ones in which the protein 
content of the aqueous undergoes sig- 
nificant changes ? 


EFFECT OF VARIATIONS IN THE TECH- 
NIQUE OF THE ANTERIOR-CHAMBER 
PUNCTURE 

Before the effect of variations in the 
technique of the ACP on the protein con- 
tent of the aqueous (hereafter designated 
as p, in contradistinction to the protein 
content of the re-formed aqueous, p,) 
could be studied, it became necessary to 
determine within what limits p, varies 
in the same eye without intentional varia- 
tions in the technique of the ACP. Punc- 
tures were repeated on the same eye at 
intervals of not less than three weeks 
with strict adherence to the standard tech- 
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nique (table 1). The results of the second 
or third determination of Pp; were not 
consistently lower or higher than that 
of the first determination. The variations 
of Pr observed were within +15 percent 
of the average for each eye. Thus the 
greatest deviation from the average was 
-” greater than the experimental error 
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constant: the pressure exerted with the 
fixation forceps and the needle during its 
introduction, the length of the canal in 
the cornea, and the speed of the with- 
drawal of fluid.* Nevertheless, it hap- 
pened a few times that the needle after 
having been introduced into the stroma 
of the cornea stubbornly pursued an in- 


TABLE 1 


REPEATED P; DETERMINATIONS 


66640, Optic Atrophy of Unknown Cause, Ch, f, 22 


Date pimg.% 

11-21-38 5.6 

12-12-38 7.0 

1— 9-38 6.2 

2-22-39 

3-20-39 6.6 

4— §-39 6.2 

4-13-39 5.9 

Average and 

range 6.1415% 

After 3instilla~ 5-16-39 7.7 


tions of eserine 


IN CASES OF OPTIC ATROPHY 


304143, Syphilitic Optic Atrophy, Ch, f, 48 


R.E. 11-14-38 8.6 
2-17-39 9.4 
Average and 
range 9.0+6% 
66556, Syphilitic Optic Atrophy, Ch, m, 50 
R.E. 12-23-38 10.7 
2— 3-39 8.5 
3- 3-39 11.0 
Average and 
range 10.0+15% 


involved in determinations of such small 
amounts of protein. This relative con- 
stancy of p, suggests that three weeks 
after an ACP the status quo has been 
restored, and that repeated punctures on 
the same eyes are therefore permissible 
for the study of the influence of variable 
factors upon p,. There was no cross ef- 
fect on the protein content of the aqueous 
of the second eye after one eye had been 
tapped, as cases 57520 and 55620 (table 
2) show. 

In studying the effect of modifications 
in the technique of the ACP great pains 
were taken to keep the following factors 


Date pimg.% 
12-28-38 8.3 
2- 8-39 8.5 
3- 8-39 6.9 
5— 5-39 8.7 
8.14+15% 
After 3instilla- 3-30-39 11.9 
tions of eserine 
10-24-38 9.5 
3— 3-39 8.5 
9.2+7% 
1— 9-39 8.9 
2-17-39 10.1 
5— 5-39 9.8 
9.647% 


tralamellar course and could not be made 
to pierce the posterior layers of the cor- 
nea. If in these instances the needle was 
withdrawn and reinserted in a_ less 
tangential direction, a procedure which 


* No special effort was made to determine 
the effect on p; of the local anesthetic used at 
the ACP. Butyn was used at all ACP’s done 
before September 15, 1936, and pontocaine 
thereafter. These two drugs may influence the 
protein content of the aqueous differently be- 
cause pontocaine causes more hyperemia of the 
conjunctival vessels than does butyn. In case 
52555, the right eye was first punctured while 
under the influence of butyn, and a second time 
nine months later while under the influence of 
pontocaine, the results being the same. 
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TABLE 2 


CASES OF RETROBULBAR NEU RITIS DUE TO DIETARY DEFICIENCY, Cu, METHOD B 


| 
ospita ate o Eve echnique Ave 
ye mg.% Tage of 
Number ACP of ACP 0 for each Eye 
56738 1- 5-37 complete 6 
2-25-37 5 complete 
3-19-37 5 incomplete 6.8 6.9 
4-23-37 L complete 6.75 
2- 1-37 R complete 7.1 6.4 
3-30-37 R incomplete 5.6 
56678 1-21-37 R complete 2s == 
4-23-37 R complete 9.8 9.6 
2- 9-37 I complete 10.0 
3— 6-37 L incomplete 8.9 9.5 
364304 2- 1-37 R complete Te. 
2-22-37 R complete 10.5 11.4 
3-19-37 incomplete 12.2 
5— 4-37 L complete 12.0 
57520 2-25-37 R complete 
4— 1-37 R complete 6.8 8.3 
(11:40 a.m.) 
4— 1-37 iE incomplete 8.3 8.6 
(10:40 a.m.) 
5-14-37 complete 8.9 
55620 3-30-37 L incomplete 11.9 Ho 
(11:30 a.m.) 
3-30-37 R complete 10.5 
(12:30 p.m.) 
4-23-37 complete 
9-17-36 complete 
60810 4-26-38 incomplete 9.8 
5-10-38 L complete 10.5 10.2 
5-17-38 R incomplete 14.0 
5-31-38 R complete 12.3 13.1 
57962 3-15-37 R complete 12.9 12.9 
4-13-37 L complete 10.4 10.4 
57957 4-13-37 R complete 8.5 8.5 
3-19-37 L complete 8.1 8.1 
389674 5-12-38 R complete 13.8 13.8 
58931 5-24-38 R complete 10.1 10.1 


entailed prolonged and unduly severe 
pressure on the eyeball, p, was invariably 
found to be higher than in uncomplicated 
punctures on the same eye. The results of 


such punctures were therefore discarded. 
Special attention was given to the part 


played by the contact of the needle with 
the iris, which occurs at the end of every 
complete ACP, and to the possibility that 
the aqueous obtained by a complete ACP 
had been ‘contaminated’ with small 
amounts of re-formed aqueous. Reference 
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PROTEIN CONTENT 


to table 2 reveals that the protein content 
of the aqueous obtained by partial ACP 
‘s not consistently lower than the protein 
content of the aqueous obtained by com- 
plete emptying. “Contamination” of the 
genuine aqueous with re-formed aqueous 
should be more noticeable in those cases 
vhich the re-formed aqueous contains 
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ACP’s in man furnish a product that 
represents the genuine aqueous so far as 
its protein content is concerned. 


THE NATURE OF THE PROTEINS OF 
THE AQUEOUS 


Precipitin tests for serum albumin and 
globulin following the method described 


much more protein than the original fluid. (under Technique) were made on 25 
TABLE 3 
COMPARISON BETWEEN THE PRECIPITIN TEST AND METHOD C 
Initials Race , pi by Titer of 
or Diagnosis Sex Eye Date of Technique | Anesthesia | method )———— 
Hospital Age ACP of ACP | C me% Serum Serum 
Number Albumin | Globulin 
MA. “syphilitic W,M,45 | R 11-26-40 | complete | pontocaine 9.6 
a4 optic | R 12-28-39 | complete pontocaine | 1:10 1:10 
atrophy | L | 1-12-40 | incomplete cocaine 1:10 1:10 
| R 2-10-40 | complete cocaine 7.5 | 
MJ a optic atrophy W,M,32;} R 12-28-40 | complete pontocaine | 10.0 
hi due to methy]- | | L 2-25-41 | complete | pontocaine | 8.0 
alcohol | | R 2-16-41 | complete | pontocaine 1:5 a:§ 
poisoning | L 3-18-41 | complete | pontocaine 1:5 i:$ 
RMJ. esotropia, | W,F,16 | R | 1- 4-41 | complete pontocaine | 12.0 
‘ amblyopia | R 2— 3-41 | complete pontocaine | 1:5 | 1:5 
McC. - incipient W, M, 65 R | 4-16-41 | complete | pontocaine 15.4 | 
senile cat. | 4- 4-41 | complete | pontocaine | | 1:10 1:10 
CC. nuclear W, M, 62 i 1-30-41 | complete pontocaine | 63 7 
| sclerosis | L | 2-17-41 | complete pontocaine i:s | 1:2 
19191 early, W, F, 65 R | 11- 8-40 | complete | pontocaine | 12.1 
compens. | R_ | 12-21-40 complete | pontocaine 1:10 | 1:10 
primary 
glaucoma | 
18991 early, W,M,69 | R 2— 6-41 | complete pontocaine | 10.9 
| compens. kh | | complete | pontocaine | 1:10 1:10 
| primary } } 
glaucoma | 
B.N. early W,F,63 | R 11-27-40 | complete | pontocaine | 11.0 
compens. R_ | 2- 6-40 | complete pontocaine a:$ 1:5 
primary | 
glaucoma 


It is significant that in cases 56678 and 
57520, in which the re-formed aqueous 
contained approximately 25 times as much 
protein as the original fluid, p, in the 
specimens obtained by partial emptying of 
the chamber did not essentially differ 
from p, in specimens obtained by com- 
plete emptying of the chamber. 

The conclusions seem justifiable that 
(1) the touching of the iris with the 
needle, which occurs during an uncom- 
plicated ACP, has no appreciable imme- 
diate effect on the protein content of the 
surrounding fluid, and (2) that complete 


specimens of aqueous taken from eyes of 
patients with amblyopia ex anopsia, 
syphilitic optic atrophy, and traumatic and 
other forms of primary optic atrophy. 
Positive reactions were obtained in the 
cases of all undiluted specimens, in about 
two thirds of the specimens when diluted 
1:5, and in about one half of the speci- 
mens when diluted 1:10. If diluted 1 :20, 
no positive reactions were observed. 
While the precipitin test cannot be con- 
sidered a quantitative method of protein 
determination in the chemical sense, a 
positive test indicates the presence of 
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antigen in at least a concentration of 
1:100,000 or 1 mg. percent. Since one 
half of the specimens gave a positive test 
in dilutions of the aqueous of 1:10, it 
would seem that they contained serum 
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second series the dilutions of the an 
(the aqueous) were made in smaller 
so as to determine more accurately the 
greatest dilution that still gave a POSitive 


test (table 3). Again the two methods 


tigen 
Steps 


TABLE 4 


THE CONTROL CASES 


Hospital Protein 
or O.P.D. Age Clinical Diagnosis Vision Date of Content j 
number Sex mg. % “ 
356040 48 L.E. central macula 6/20, J3 1— 2-36 7.8 
F corneae 
53949 19 R.E. cicatricial trachoma, 6/10, J1 12-22-36 13.3 
M normal bulbus 
363813 16 R.E. myopia, astigmatism (—4.50 D.sph.= 5-26-38 6.2 
M —3.00 D.cx 80°) 
6/10, J1 
§2555 19 R.E. exotropia 6/6, Jl 9-18-36 7.0 
M 
54030 30 L.E. exotropia 6/15, Ji 4-18-36 11.5 
M 
58469 18 R.E. exotropia 6/6, J2 2-18-37 10.3 
M Le. 6/6, Jil 3-15-37 11.5 
57279 17 R.E. esotropia 6/6, Jl 1— 5-37 10.7 
M 
52496 18 L.E. esotropia, amblyopia 6/50, JS” 12-28-35 13.8 
F 
52633 15 R.E. exotropia, amblyopia with +6.00 D.sph. 1-11-36 8.3 
M <=+2.00 D. 
cx 80° =3/50, J8 
52715 15 L.E. esotropia, amblyopia 6/60, J6 1-16-36 14.7 
M 
52782 21 L.E. esotropia, amblyopia 6/60, J6 1-22-36 6.4 
M 
53007 30 R.E. esotropia, amblyopia 6/20, J4 2— 4-36 7.0 
M 
368890 14 L.E. esotropia, amblyopia finger counting at 2-22-37 aa 
M m., 


albumin and globulin each in concentra- 
tions between 1 and 10 mg. percent. The 
total protein content of these specimens 
as determined by nephelometry varied 
between 8 and 16 mg. percent. Thus the 
precipitin test and the nephelometric 


method indicated the presence of proteins 
in roughly the same concentration. In a 


indicated the presence of serum albumin 
and globulin in about the same quantity. 
Thus it appears probable that the pro- 
teins of the aqueous in human eyes in 
which the total protein concentration is 
within physiological limits consist largely 
of serum proteins. In addition to these the 
aqueous humor of normal human eyes 
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PROTEIN CONTENT OF 


may contain small amounts of other pro- 
teins such as lens proteins or proteins 
liberated by cytolysis within the eye. 


THE VARIATIONS OF P, 


Repeated p, dete rminations on the same 
eye revealed variations of +15 percent. 
To what extent these variations were real 
or merely due to experimental errors it 
is impossible to say. With regard to eyes 
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the very beginning of glaucomatous de- 
fects in the remainder. In this group the 
average and the range of p, were not 
essentially different from those of the first 
three groups. 

The close agreement between these four 
groups seems to establish with a high 
degree of certainty the normal range of 
p, as lying between 5 and 16 mg. percent. 
The results of the few accurate p, deter- 


TABLE 5 
VARIATIONS OF P; ACCORDING TO CLINICAL CONDITION 


of “Method of 


Number of Average p, mg.% Protein 
Material aye Pi mg. 7% Determination 
Controls (Ch) 14 9.7 6.2 to 14.7 B 
Cases of retrobulbar neuritis due 
to dietary deficiencies (Ch) 20 9.9 6.4 to 13.8 B 
Cases of primary optic atrophy 
(Ch) 14 9.5 5.2 to 15.2 B 
Early cases of primary compen- 
sated glaucoma (C and W) 20 11.8 6.8 to 16.3 c 
Cases of senile cataract (Ch) 32 21.2 8.0 to 51.5 B 
Cases of senile cataract (C and W) 11 26.5 3 to 56.0 be 


of the same individual, equality of p, 
seemed to be the rule and inequality rather 
the exception. 

In order to study the variations of p, 
occurring in different individuals the data 
have been arranged according to clinical 
conditions (table 5). In the first three 
groups, the controls (table 4), the cases 
of retrobulbar neuritis due to dietary de- 
ficiency (table 2), and the cases of pri- 
mary optic atrophy, the average and the 
range of variations of p, were practically 
the same. The fourth group comprised 
patients with proved or suspected pri- 
mary compensated glaucoma in its earliest 
stages. Except during provocative tests 
the tension in these cases remained below 
30 (according to the Schidtz scale of 
1924) without treatment. The visual fields 
were normal in most of them and showed 


(124.0) 


minations of previous investigators are 
well within that range. 


SIGNIFICANT DEVIATIONS FROM NORMAL 
IN NONINFLAMMATORY EYE DISEASES 


A systematic study of p, in noninflam- 
matory diseases of the anterior or poste- 
rior segment of the eye revealed a num- 
ber of interesting facts. In this paper I 
shall confine myself to a discussion of the 
findings in senile cataract and in primary 
compensated glaucoma. 

Table 4 contains two different groups 
of patients with senile cataract. All the 
eyes by slitlamp examination were found 
to be free of signs of anterior uveitis. 
Their tensions were taken with the to- 
nometer at least once and found to be be- 
tween 15 and 25 mm. according to the 
Schidtz scale of 1924. There was nothing 
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in the history or clinical findings of these 
cases that was not in every way com- 
patible with the diagnosis of senile cata- 
ract. The p, values in these two groups 
were definitely outside the normal range, 
the average p, being 21.2 and 26.5, the 
upper limits 51.5 and 56.0 mg. percent, 
respectively. In the latter group there was 
one eye with hypermature cataract the 
aqueous of which contained 124.0 mg. 
percent protein. This value was not in- 
cluded in calculating the average. 

In each cataract series 40 percent of the 
cases showed a nuclear type of cataract 
with no or only slight cortical involve- 
ment. The corresponding p, values tended 
to be within the normal range. In the 
remaining 60 percent of cataract cases 
there was extensive cortical involvement 
which was always associated with p, 
values above the upper limit of normal. 
Thus there seemed to be a definite corre- 
lation between cortical breakdown and 
high p, values. 

With the exception of cases of hyper- 
mature cataract the increase in protein 
content of the aqueous was not great 
enough to be recognized by observation 
of the slitlamp beam in the anterior cham- 
ber (even with the aid of the colloid- 
ometer), which is probably the reason 
why this phenomenon has not been re- 
ported before. 

What is the explanation of the high p, 
values in cortical senile cataract? In- 
creased permeability of the blood-aqueous 
barrier is unlikely since Thiel’? found 
that fluorescein taken by mouth did not 
appear in the aqueous of eyes with senile 
cataract and normal intraocular tension. 
The correlation between cortical break- 
down and high p, suggests that some of 
the proteins present in the aqueous might 
be lens proteins, a possibility first demon- 
strated experimentally by Gifford, Leben- 
sohn, and Puntenny.'* This concept re- 
ceives further support from Frieden- 
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waid s** experimental observation that 
‘prolonged exposure of the capsule to the 
action of cataractous lens cortex INCreases 
the permeability of the capsule.” In Order 
to prove this concept it would be neces. 
sary to show that in cortical senile Cataract 
the proteins of the aqueous are largely 
nonserum proteins. Unfortunately, the 
precipitin test 1s not accurate enough for 
such quantitative work. Further data with 
different methods will be required jp 
order to settle this question. 

Ever since the introduction of chemical 
methods into ophthalmology the protein 
content of the aqueous has played an im- 
portant part in concepts concerning the 
pathogenesis of primary glaucoma. The 
results as reported in the literature have 
been conflicting.’® Dieter’ with a fairly 
reliable method found p, abnormally high 
in 17 out of 18 cases of primary glaucoma, 
It seemed to me that the findings in the 
purest form of primary glaucoma—that 
is, the noncongestive, completely compen- 
sated form—would be most significant, 
In five cases of untreated, completely 
compensated, noncongestive or simple 
glaucoma in which the tensions varied 
between 42 and 60, p, was found to be 
10.8, 11.6, 11.8, 13.4, and 16.8. All of 
the eyes showed marked field defects, 
glaucomatous excavations, and anterior 
chambers of average depth. In other cases 
in which the elevation of pressure was 
associated with mild signs of decompensa- 
tion or congestion, p, was found elevated 
as described by Troncoso, Dieter, and 
others. An increase in protein content thus 
appears to be associated not with glauco- 
ma, but with a state of decompensation 
due to glaucoma. The data on the protein 
content presented here are in accord with 
the other findings (chlorides,! osmotic 
pressure’® hyaluronic acid’®) which indi- 
cate no essential primary differences i 
the chemistry of the aqueous between 
normal and glaucomatous eyes. 
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SUM MARY 


With a method based on estimation of 
the turbidity produced in the aqueous hu- 
mor by the addition of sulphosalicylic acid 
the protein content of the aqueous humor 
(p,) was determined on a large number 
of patients under varying conditions. It 
was found that : 

1. No appreciable contamination with 
re-formed aqueous occurs during careful 
but complete aspiration of the contents of 
the anterior chamber. 

2. Repeated p, determinations on the 
same eye showed variations of less than 
+15 percent of the average. 

3, Equality of p, in the two eyes of the 
same individual seemed to be the rule, in- 
equality the exception. 

4. In four groups of cases—namely, 
normal controls, cases of retrobulbar neu- 
ritis due to dietary deficiency, cases of 
primary optic atrophy, and cases sus- 
pected of representing or proved to rep- 
resent early stages of primary compen- 
sated glaucoma—p, varied within the 


same limits ; that is, from 5 to 16 mg. per- 
cent. 

5. This range may be considered the 
normal range of p,. 

6. In senile cataract with cortical 
breakdown p, is increased, probably be- 
cause of diffusion of lens proteins into 
the anterior chamber. 

7. In the pure, compensated form of 
primary glaucoma, p, is within normal 
limits. 

My thanks are due to Dr. Helen Briggs 
of the Department of Biochemistry of the 
University of Illinois for the results of 
the precipitin test on aqueous specimens ; 
to Dr. Karl Meyer of the Columbia Uni- 
versity College of Physicians and Sur- 
geons for supplying the hyaluronic acid 
prepared according to his own method; 
to Drs. C. K. Lin and A. H. Luo of the 
Department of Ophthalmology, The Peip- 
ing Union Medical College, for obtaining 
by ACP innumerable specimens of human 
aqueous humor ; and to all my colleagues 
mentioned herein for their advice during 
this study. 
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HISTOLOGIC EYE FINDIN( 


3S IN ARACHNODACTYLY 


GEORGIANA DvorRAK-THEOBALD, M.D. 
Oak Park, Illinots 


Although many cases of arachnodactyly 
have been reported, I have found in the 
literature no description of the histologic 
findings in an eye in such a case. Zent- 


Fig. 1 (Theobald). The eye from a 2'%-year-old 
colored child who had arachnodactyly. It measured 26.5 
by 26 by 33 mm. Note incomplete separation of chamber 


angle, saucerlike iris, rounded lens. 


mayer,! in 1935, said: “So far as I know 
there has been no histologic study of the 
eye in a case of arachnodactyly.” 


CASE REPORT 
The case reported here concerns a 
colored child, aged 27 months. This child 


* Read before the American Ophthalmological 
Society at Hot Springs, Virginia, June 3-5, 1940. 

‘Zentmayer, William, discussing Burch’s 
paper, “Association of ectopia lentis with 
arachnodactyly.” Arch. of Ophth., N.S., 1936, 
v. 15, p. 676. 
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was born with the peculiar findings ot | 


arachnodactyly, and had, at intervals 
since its birth, been under the care of Dr 
Alwin C. Rambar.* The eyes had bite 
examined on October 8, 1935, 4 
Michael Reese Hospital, in D; 
Harry Gradle’s clinic, by Drs, 
Meyer and Zekman, They found 
that megalocornea was present in 
each eye. The pupils were miotic: 
2-percent atropine and 1-percent 


\ neosynephrine were used with- 
\ out success. Iridodonesis was 
\ slight but noticeable. The lens 

\ was dislocated upward and in. 


ward, and donesis was slight. The 
media were clear, and the fund 
showed no abnormality. Tactile 
tension was normal. Because of 
an acute exanthema the child was 
moved to Cook County Hospital, 
where it died (1936). 

The enucleated eye was given 
to me by Dr. Richard Jaffe, the 
pathologist, who had_ permission 
from the parents to remove it at 
autopsy. 


The eye measured 26.5 mm. 
horizontally, 26 mm. vertically, 
and 33 mm. anteroposteriorly, 
The cornea measured 12.5 mm, 
horizontally and 12 mm. verti 
cally. On the nasal side, the surface dis- 
tance between the cornea and the optic 
nerve was 29 mm., and on the temporal 
side it was 45 mm. (fig. 1). 

The distance from the limbus to the 


* For full history and preliminary eye find- 
ings see: Alwin C. Rambar, M.D., and Ei- 
ward J. Denenholz, M.D.: “ A rachnodactyly, 
report of a case with autopsy, including histo- 
logic examination of eye,” Journal of Pedi- 
atrics, 1939, v. 16, no. 6, pp. 844-852. 
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center of the insertion of each 
rectus muscle was: superior rec- 
tus, 11 mm.; internal rectus, 8 
ngs of mm.; inferior 
Iteryals and external rectus, e 
a anterior border of the superior 
dh “ oblique from the limbus was 18 
ate mm.; the width of insertion of 
ae the inferior oblique was 14 mm. 
he Between the inferior oblique 
ror and the external-rectus muscle 
wil was an accessory inferior-oblique 
niotic: _ whose insertion width was 
mm. 
“a The anterior chamber was of Fig. 2 (Theobald). Sections of iris showing the sphincter 
pe varying depths. The pupil was 3 of the pupil and crypts of Fuchs. 
d . Superior and inferior callots were where the trabeculae were less distinct. 
The | made, The vitreous was clear, and part The anterior chamber was of varying 
fund; of it was lost on section. \ itreous lined depth. The iris varied in thickness and 
actil the entire bowl. The lens was in situ: bowed backward, the pupillary margin 
se of there was no apparent dislocation. The and the root being nearest to the cor- 
_ disc resembled a shallow saucer. nea. The stroma was heavy with pig- 
vital The eye was embedded in celloidin and mented cells. The anterior layer was com- 
serial sections were made. posed of several layers of pigmented 
ven Microscopic Examination. For the most cells with round or oval nuclei. The 
“the part the cornea was covered by a single stroma beneath contained heavily pig- 
eins layer of cuboidal cells ; near the limbus the mented chromatophores, whose processes, 
it at epithelium thickened to three and four for the most part, took a radial course. 
cells, The corneoscleral coat was thin, the Serial sections showed Fuchs’s crypts. 
-_ widest measurement being 0.5 
ally mm. at the limbus. The limbal 
m4 vessels were wide. The canal of 
mA Schlemm was a narrow slit and, 
é. as was to be expected, the diam- 
i. eter varied from section to sec- 
ie tion. The canal was broader on 
- the temporal side. The corne- 
oscleral trabeculae showed open- 
the ings both from the anterior cham- 
ber and into the canal of 
Schlemm. A congenital abnor- 
a: mality persisted in the cham- 
ber angles—there was incom- 
ly, plete separation between the iris 
it and the trabeculum. This was Fig. 3 (Theobald). A depigmented section of the iris 
more marked on the nasal side, showing cell structure ; also absence of the dilator muscle. 
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Fig. 4 (Theobald). Section of peripheral part of the 
iris showing the pigmented and unpigmented epithelium 
with a fragment of suspensory ligament extending from 


the unpigmented epithelium. 


The iris disclosed no folds; the irregular- 
ity of the anterior surface was due to 
heaped-up cells. The sphincter pupillae 
(fig. 2) was well developed, almost 2 mm. 
wide, and lay immediately on the pigment 
epithelium. The dilator of the pupil was 
not formed. Over the pigment epithelium 
there was a homogeneous, pink-staining 
substance. The pars iridis retinae was in- 
teresting in that the pigmentation of its 
posterior layer ceased half way between 
the pupillary margin of the iris and the 
base of the ciliary processes (fig. 3). Se- 
rial sections showed ciliary processes ex- 
tending from the ciliary portion of the 
iris. From the unpigmented epithelium on 
the posterior iris surface fibers were 
found that were similar to those of the 
suspensory ligament of the lens, but were 
of greater diameter (fig. 4). 

The ciliary body was flat and long, and 
there was a great scarcity of circular fi- 


‘ 


Fig. 5 (Theobald). Showing the temporal conus and 


macular region. 
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bers. The ciliary processes Were 
small and few in number 
The choroid was thin; anterior 


vessels were seen ; posteriorly, the 
choroid was a fine strand With 
only one or two layers of Vessels, 

The pigment epithelium be. 
neath the retina was absent in 
a some places, but this may haye 
been an artifact due to tearing of 
the sections. Anteriorly, the rej. 
na was stretched; behind th 
equator the retinal layers wer 
well differentiated. Although the sections 
through the macula were not perfect, the 
development was well shown. 

The optic disc and nerve appeared to be 
normal ; there was a large temporal conys 
or crescent (fig. 5). 

The lens was displaced 0.5 to 1.5 mm, 
behind the iris. The zonular fibers were 
wavy (fig. 6). The lens measured 6 mn, 
equatorially and 4.5 mm. in the antero- 
posterior diameter. Most of the lens fibers 
fell out during sectioning, but the re- 
maining ones appeared to be normal. 

The striking thing about this eye was 
its size—it was truly a megaloglobus. Ac- 
cording to Ida Mann, the size of the meso- 
dermal elements is determined by the 
presence of the optic vesicle. The optic 
vesicle develops at the end of the fourth 
week. During the third month, the organ- 
ogenetic period, the mesodermal eye tis- 
sues are differentiated into choroid, sclera, 

extrinsic muscles, conjunctiva, 
lids, and orbit. All of these tissues 
were present, but, after the fourth 
fetal week, the optic vesicle was 
stimulated to an immense growth 
and the mesodermal elements kept 
pace with it. 

In some of the tissues an arrest 
of development or differentiation 
occurred between the fifth and 
seventh months. The parts af- 
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fected by this arrest were: (1) the dilator 
pupillae ; (2) the posterior layer of the 
pars iridis retinae ; (3) the tissues of the 
anterior-chamber angle; (4) the circular 
muscle of the ciliary body; (5) the sus- 
pensory ligament ot the lens. 

1, Although the sphincter of the pupil 
begins to develop at the fourth fetal 
month, the dilator pupillae forms during 
the sixth month. As has been stated, no 
dilator fibers could be discerned. This ab- 
sence of the dilator fibers accounts for 
the miosis which is a frequent mani- 
festation in arachnodactyly. Holt 


and Berner, in 1923, found, on —— Se 


histologic examination of a con- = 
genitally miotic eye, that when 
the dilator muscle is absent, the 
iris stroma is replaced by a tissue 
having an embryologic mucoid 
character. In the sections in this 
case this was seen as a_pink- 
staining substance adjacent to the a 
ectodermal pigment cells. 

2. The posterior layer of the 
pars iridis retinae differentiates 
into cubical cells by the end of the 
fifth month. Pigmentation of 
these cells begins at the pupillary 
margin, and from the third to the 
seventh month progresses slowly 
to the base of the ciliary body. In 
this eye the pigmentation of these 
cells ceased when only half of the 
distance had been covered. The 
arrest of the pigmentation may 
have occurred during the fifth or 
sixth month, 

3. The angle of the anterior 
chamber should be posterior to 
the canal of Schlemm at the seventh 
month, and in this eye it was definitely 
anterior to it. This, too, indicates an arrest 
of differentiation at about or during the 
sixth month. 

4. The circular muscles of the ciliary 
body appear during the sixth month; in 


Fig. 6 


this eye only a few bundles were seen. 

5. The zonular fibers are formed in 
from the third to the sixth months; in 
this eye they were very long and wavy, 
allowing the lens to become almost spher- 
ical. 

After differentiation in these tissues 
was arrested, the maturing process of 
the eye preceeded, as was evidenced by 
the development of the uveal pigment and 
the differentiation of the macula which 
occurs after birth. 


~ 


(Theobald). The curved fibers of the suspensory 
ligament of the lens. 


The findings in this eye show that two 
separate influences were responsible for 
the condition. First, after the fourth week, 
an excitant caused the gigantic growth of 
the optic vesicle, with which the develop- 
ment of the mesodermal tissues kept pace. 
Second (at the sixth nionth), a depressant 
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caused the arrest of development in both 
ectodermal and mesodermal tissues. 

Marfan described this singular con- 
genital anomaly of the skeleton which is 
characterized by marked elongation and 
a certain slenderizing of the bones of the 
arms and legs. He presented the first case 
of this malformation to the Medical So- 
cieties of the Hospitals of Paris on the 
28th of February, 1896. He proposed to 
call it dolichostenomelia (from the Greek, 
long; otevog, narrow; pédog, 
limb). At this presentation he spoke of 
the very long, thin emaciated fingers as 
“spider fingers,” a phrase that so im- 
pressed Dr. Achard that he later sug- 
gested that the condition be termed 
arachnodactyly. Marfan agreed that this 
term was picturesque, but believed that 
it was less exact than his own term. Later 
on he shortened the first name to dolicho- 
melia, but stated that he did not consider 
that it was any more exact than arach- 
nodactyly. The condition later was known 
as the syndrome of Marfan, which desig- 
nation still remains. 

At first the malformation was regarded 
as extremely rare, but in 1938 Marfan 
found that 150 cases had been reported 
in the literature. Many of these had been 
discovered by ophthalmologists, who 
found eye conditions in more than 50 
percent of the cases. The most frequent 
eye defects are megalocornea, megalo- 
globus, miosis, and ectopia lentis. Other 
eye complications listed are coloboma of 
the lens, lens opacities, iridodonesis, per- 
sistent pupillary-membrane myopia. 
Many interesting papers concerning the 
clinical aspects and findings have been 
written. I refer you especially to those 
listed in the bibliography. 

Concerning the hereditary character of 
this syndrome, there are varying opin- 
ions. Marfan found that the condition was 
both hereditary and familial. He quoted 
Weve as finding it almost always heredi- 
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tary and familial. Ormond (1930) - 
serted that the association of ectopia lentis 
with arachnodactyly is seldom a heredj. 
tary condition, but that in the few spor. 
adic cases recorded ectopia lentis was pre. 
sented in a large proportion of cases (10 
out of 18). Terrien cited cases Supporting 
both opinions—one in which no familial 
nor hereditary antecedents could jy 
found, and another, the case of a little 
girl with congenital ectopia of the lens in 
both eyes, in which the defect appeared in 
three and probably in four generations 
Burch, Lloyd, Haas, and Weve believe 
that the condition shows a hereditary o; 
familial tendency. 

The mechanism determining arachno- 
dactyly and its anomalies remains ob. 
scure. Terrien advanced two principal 
theories : the first, described by Weve, the 
Dutch observer, favors a congenital mes- 
odermic dystrophy ; the second, that the 
disease is hypophyseal in origin. 

1. Congenital mesodermic dystrophy is 
an embryonal alteration, a form of elec- 
tive dysplasia of the tissues originating 
in the mesoderm. This theory, however, 
does not explain the decalcification of 
bone, nor the changes in the lens and the 
zonule that originate in the ectoderm. 
During intrauterine life a dystrophic 
change of perilenticular vascular tissue 
may occur, and this vascular tissue does 
have its origin in the mesoderm. Any al- 
teration in lens nutrition would explain 
smallness of the lens. The lens would 
then not be able to keep up with the 
zonule which follows the growth of the 
eyeball, its fibers would be stretched and 
then broken, as was observed by Terrien 
in lens displacement. 

2. As to the theory of hypophyseal 
origin of the syndrome, from the re- 
searches of Pierre Marie, gigantism or 
acromegaly is due to a lesion in the hy- 
pophysis, in the anterior lobe of the gland, 
characterized by multiplication of eosino- 
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phile cellules which secrete the growth- 
hormone (the somotrope). In the adult 
this hyperactivity determines acromegaly ; 
in the child or adolescent it constitutes 
gigantism ; in the fetus it engenders do- 
lichostenomelia (arachnodactyly). How- 
ever, Marfan declared that biologic ex- 
periments have not given decisive results, 
and that defective functioning of the hy- 
pophysis is too inconsistent and insignifi- 
cant to acount for all the disturbances that 
make up the syndrome. 

The mixed theory of Frangois (Soc. 
franc. d’Opht., 1935) held that the con- 
dition is due to hypersecretion of the hy- 
pophyseal hormone of growth, in addi- 
tion to a dystrophic hypersecretion of the 
anterior lobe of the pituitary gland, which 
stimulates growth of bone and muscle. 

Marfan objected to the mixed theory, 
asserting that there is no relation between 
his syndrome and alterations in the cord. 
Terrien suggested that the displacement 


of the lens, along with the skeletal 
changes, may be due to the growth hor- 
mone’s exciting too rapid a development 
of the scleral envelope of the eyeball, a 
development with which the zonule could 
not keep up and thus not prevent the lens 
displacement. 

In his recent paper (1938) Marfan 
discussed four theories of origin of the 
syndrome; namely, that it is: (1) of 
germinal origin; (2) of mesodermal ori- 
gin; (3) of hypophyseal origin; (4) due 
to “status dysraphicus.” Marfan treated 
this last in detail, but believed that it does 
not explain the malformations of the syn- 
drome. All these theories can be chal- 
lenged by critics. 

Marfan offered no hypothesis of his 
own, but drew attention to the large part 
the hypophysis plays in the pathogenesis 
presented by all the others. 


715 Lake Street. 
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GLAUCOMA ASSOCIATED WITH HYALINE BODIES ( DRUSEN) 
OF THE OPTIC DISC 


A. G. Atuens, M.D. 
Duluth, Minnesota 


Drusen or hyalinelike bodies of the op- 
tic nerve head are quite rare. They were 
first described in 1858 by Heinrich Mull- 
er' who found them in both eyes of a 75- 
year-old man who had been blind. Muller 
stated that they resembled the “drusen” 
bodies found in the lamina vitrea. Lieb- 
reich,” in 1868, was the first to observe 
the condition ophthalmoscopically. Ninety- 
six cases have been studied clinically, and 
a number of these have later had _ histo- 
logical studies, in all 28 cases. 

Drusen bodies appear as whitish, gray- 
ish, or yellowish, translucent, refractile 
masses, either discrete or in clumps on 
the optic disc. They often overlap the disc 
margins or they may occupy a position 
deep in the sclerochoroidal canal. When 
they cover the entire disc they present a 
single nodular mass, and the form may be 
that of a mulberry. They may project for 
several diopters into the vitreous. The 
swollen appearance of the disc has often 
suggested optic neuritis, but inflammatory 
reaction is absent. Drusen bodies usually 
occur in both eyes and are found in both 
the old and the young, but most of the 
cases reported have been in adults beyond 
middle life. The age of the youngest pa- 
tient reported was eight years. Generally 
these bodies produce no symptoms. In 


‘about one third of the recorded cases there 


was reduced vision. Scotomata and con- 
tracted form and color fields have fre- 
quently been reported. Such visual and 
field changes are thought to result from 
pressure atrophy of the nerve fibers when 
the masses are situated in the sclerocho- 
roidal canal. 

While the exact nature of the bodies is 
not known it is now generally believed 
that they are composed of hyaline or a 


hyalinelike substance. Tobler* was unable 
to dissolve them in water, alcohol, ether, 
acetic acid, or potassium or sodium hy. 
droxide. Calcium deposits have frequently 
been found in the drusen bodies studied 
microscopically. 

The origin of hyaline bodies is pot 
firmly established. Miiller considered 
them to be outgrowths of the lamina vit. 
rea. Parsons* believed that, in some cases 
at least, they originate from inflammatory 
exudates in the disc. Fuchs’ held that they 
are derived from neuroglia cells in the 
disc. Collins and Mayou® are of the same 
opinion and base it on the fact that neuro- 
glia cells have origin similar to the pig- 
mented cells of the retina which commonly 
produce drusen of this structure, and also 
on the fact that these bodies are formed 
frequently in eyes afflicted with retinitis 
pigmentosa, in which disease there is an 
overgrowth of neuroglia. A slightly dif- 
ferent theory is advocated by Lauber’ and 
others who contend that drusen develop 
from misplaced pigment epithelial cells in 
the disc. This view is given support by the 
occasional finding of pigment deposits in 
the papilla. Michail* recently described 
four such incidents. 

A few cases have been followed over a 
considerable period of time and most have 
shown little or no change in the ophthal- 
moscopic appearance. Gifford® thought, 
however, that the mass in his first case 
had enlarged somewhat after two years. 
Lauber noted an increase in elevation of 
from 1.5 to 3 D. in three patients, a 
mother and two daughters, over a period 
of several years. 

Heredity undoubtedly is an important 
factor in the etiology. Ancke’ reported 
two families in each of which three out of 
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gve children had retinitis pigmentosa and 
five of these six showed drusen bodies of 
the disc. Braun" observed the condition 
‘n two generations of two different fami- 
lies, Leimgruber’® found, in 41 members 
of five families, 23 individuals afflicted 
with drusen. He considered this to point 
strongly to a dominant mode of inherit- 
ance of the condition. Altogether this 
author collected 10 families with two or 
more members showing hyaline bodies of 
the disc. Hereditary syphilis was thought 
to be a factor in the etiology by Bernacka- 
Biesiekierska and Wieczorek.’* These au- 
thors observed two boys and a girl in a 
family of seven children with peripapil- 
lary hyaline bodies. There was congenital 
syphilis in the family, and the hyaline 
bodies were found only in those children 
exhibiting ocular characteristics of this 
disease. There is little further evidence, 
however, to indicate any etiologic rela- 
tionship to syphilis. 

In a large percentage of the cases of 
drusen reported there have coexisted oth- 
er ocular conditions. The relationship in 
most of these is doubtless accidental. It is 
significant, however, that the condition in 
at least 13 individuals has been associated 
with retinitis pigmentosa ( Nieden,'* Oel- 
ler,’ Masselon,’® Ancke, Remak,’* Stan- 
ford Morton and Parsons,'® Tillé and 
McKenzie,?° Goldstein and 
Givner*'). Story®? reported the condition 
in an eye with anomalous distribution of 
the retinal arteries. In one of Stood’s?* 
cases there was anastomosis of two ar- 
teries in one eye and a persistent hyaloid 
artery in the other. Rabitsch** reported a 
case with congenital opacity of the lens. 
Posterior cortical cataract was present in 
the case described by Tillé and Trantas. 
DeSchweinitz’s”> patient, presenting the 
first case to be reported in America, had 
been shot in the head 20 years before. 
Two of Nieden’s?* cases followed severe 
head injury. Gessner?’ found drusen in a 


case of traumatic enophthalmitis. 

Lawson** and Lohlein®® reported cases 
associated with chorioretinitis. The for- 
mer’s case was thought to be syphilitic and 
the latter’s inactive tuberculosis. Gifford 
described the case of an 11-year-old girl 
with thrombosis and occlusion of several 
branches of the retinal artery. The mass 
completely occluded the disc and extended 
onto the retina, in one direction, as much 
as 24% disc diameters. It was elevated nine 
diopters. Vision was reduced to doubtful 
light projection. The other eye was nor- 
mal. Drusen were associated with pseudo- 
neuritis in a case reported by Bonhoff.*° 
Fejer’s*' patient had brain tumor. The 
drusen were bilateral and one eye was 
blind. Among other neurological condi- 
tions there was bilateral third-nerve 
paralysis. The patient in one of Lauber’s 
cases had pituitary tumor. Another had 
tobacco-alcohol amblyopia with a central- 
field scotoma. Neuroretinitis accompanied 
drusen in a case described by Noyes 
(mentioned in discussion of deSchwei- 
nitz’s case). The patient had scarlet fever 
and albuminuria at the time examined. 

Atrophy of the optic nerve, in most 
cases thought to be due to pressure from 
the drusen bodies, was recorded by a 
number of authors (Muller, Lauber, 
Remak, Stood, Streiff,°? Thompson**). 
Streiff, in 1904, recorded five cases, one 
of which showed atrophy and two of 
which developed drusen following choked 
discs. In one the drusen were noted three 
years after and in the other ten months 
after observation of the choked discs, De- 
Schweinitz’s patient had atrophy but not 
as the result of the drusen. 

Contracted fields, in cases other than 
those associated with retinitis pigmentosa, 
were found a number of times (Stood, 
Nieden, deSchweinitz, Streiff, Rabitsch, 
Lauber, Fejer, Lordan,** Hoeg,** Juler**). 
In Gifford’s second case, there were con- 
tracted color fields. Juler’s case with field 
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contraction also showed a central scotoma. 
In a case reported by Rabitsch and in four 
of Lauber’s there were small paracentral 
scotomata but no enlargement of the 
physiological blind spots. Nieden’s patient, 
a man 29 years old, presented a contracted 
field for blue. Nieden believed this due to 
pressure of the hyaline bodies on the 
nerve fibers. There was no arterial pulse, 
nor could this be elicited by pressure on 
the globe. 

In 1904 Demaria* studied the eye of a 
patient removed following an operation 
for glaucoma and found a mass of “amy- 
loid bodies” filling the sclerochoroidal 
canal. There were complete atrophy and 
a deep glaucomatous cup. Demaria felt 
that the “amyloid bodies” had developed 
after atrophy had taken place. 

In discussing drusen of the papilla 
Fuchs makes the following statement, 
“.,..much more frequently are they found 
in preparations of diseased papillae and 
particularly do they occur in glaucomatous 
or atrophic changes of the optic nerve.” 
This appears to be the only direct refer- 
ence in the literature to any relation to 
glaucoma, and Demaria’s case the only 
recorded instance of the two conditions 
existing in the same eye. 


CASE REPORT 


A 19-year-old hotel waitress consulted 
me on May 15, 1936, because of sudden 
loss of vision in the left eye. Two days 
prior, while at her work, she suddenly 
. became a little dizzy, felt like fainting, 
and “seemed to be in a fog.” Shortly 
thereafter, she noticed that she was un- 
able to read with the left eye. There was 
no pain in the eye but a slight, dull ache 
above the brow. The vision gradually be- 
came more foggy. 

Her general health had always been 
good. Two weeks before she had had a 
rather severe head “cold.” Her menstrua- 
tion was rather excessive and there was 


generally some backache at that time She 
had had no previous eye trouble. 

The right eye appeared to be normal 
externally. The bulbar conjunctiva of the 
left eye was slightly injected and the eve 
appeared to be slightly proptosed, The 
cornea was a little hazy, and there were 
two or three small spots arranged in 
vertical line on Descemet’s membrane be- 
low the pupillary center. The pupil was 
somewhat larger than that of the right 
eye, measuring 4% mm., but reacted 
fairly well to light and convergence. The 
anterior chamber was of normal depth, 
and the angle was in no way obstructed. 
The iris showed no engorgement nor 
thickening. The eye was hard to the touch, 
With the Gradle-Schidtz tonometer the 
tension was 52 mm. Hg. The tension in 
the right eye was 14 mm. Aside from the 
cornea of the left eye, the media were 
clear throughout. 

The optic disc of the left eye presented 
a striking appearance. It was described at 
the time as resembling a clump of yellow- 
ish fat globules. The outline was very 
irregular due to five or six large, and four 
or five smaller, yellowish, translucent, 
rounded bodies which nearly obscured the 
upper half and a portion of the lower 
margin of the papilla and overlapped the 
retina. The largest of these were about 
one third the diameter of the papilla. The 
vessels passed over or between the nod- 
ules. The highest point of elevation was 
one diopter above the retina. The small 
portion of the disc visible was of normal 
color, and there was no abnormal cupping. 
On the disc, the retinal artery showed a 
bounding pulsation. The veins were not 
notably engorged, and no other abnor- 
malities were found. The papilla of the 
right eye presented 18 or 20 similar but 
much smaller nodules, which did not dis- 
tort its shape. There was no pulsation. 


Vision in the right eye was 20/15—, 
and in‘the left eye 20/30, but very foggy. 
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The visual fields were normal in outline in 
each eye. Ocular rotations were normal. 
There was an exophoria of ly D. for 
distance and 20 D. for near. A diagnosis 
of drusen of the optic discs with non- 
inflammatory glaucoma of the left eye 
was made, and the patient sent to the hos- 
pital, where 1-percent pilocarpine nitrate 
was instilled once every hour. The blood 
\Wassermann reaction was negative. The 


general physical examination was entirely 


3d and remained equal to or below that 
of the right eye. More careful and detailed 
fields were taken on June 10th. The form 
fields were normal in outline. The phys- 
iological blind spots were uniformly 
enlarged, that of the right eye was thought 
to be out of proportion to the amount of 
drusen. No other scotomata were found. 
The color fields were in their normal rela- 
tion but the fields for blue were slightly 
contracted in the upper temporal quad- 


Fig. 1 (Athens). From left to right—drusen of the papilla of the right eye and of the left eye. 


negative. There was no elevation of tem- 
perature. The patient was in robust health. 

On the following day the cornea had 
cleared, the pupil was quite small, and the 
intraocular tension was 35 mm. Hg. The 
vision was no longer foggy. Four days 
later the tension was 18 mm. compared 
to 14 mm. in the right eye, and the vision 
was 20/15. X-ray studies revealed no evi- 
dence of intraorbital or intracranial pa- 
thology. The patient left the hospital on 
May 20th, but was seen frequently for 
several days, and pilocarpine was con- 
tinued but less often. On May 27th pilo- 
carpine was discontinued. The tension 
was checked about once a week until July 


rants in both eyes. The refraction was 
essentially normal. 

The patient had no further symptoms 
of glaucoma until Sept. 2d, when she 
again noted blurring of the vision. She 
was seen on the following day, when the 
tension was found to be 42 mm. Hg in 
the left and 14 mm. in the right eye. Pilo- 
carpine was resumed, an instillation every 
four hours. She lived some distance away 
and did not return until September 8th, 
when the tonometer showed a tension of 
17 mm. in the right and 25 mm. in the left 
eye. 

The next attack came on March 3, 
1937, with blurring of the vision, The 
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patient used pilocarpine at home and the — tion center and inside the fields f¢y red 
vision cleared somewhat. However, onthe and green. The red was slightly reduced 
following day the tension was found to The patient was last seen July 25, 1949) 
be 38 mm. Hg. On March 10th the ten- She had no complaint but came because 
sion was down to 18 mm., equal to that she happened to be in the city. She stated 
of the right eye. Another attack occurred — that two weeks previously she had had ap 
on September 12, 1937. The patient was attack of blurred vision. For some reason 
seen on September 14th, with tension of | she did not use her drops and the Vision 
32 mm. in the left eye and 14 mm. in the cleared up after four days. The tension 
right. The tension was again promptly was 12 mm. in the right eye and 17 mm, 
brought under control. At my request the in the left. There was no change in the 
patient returned on May 24, 1938, for fields. Vision remained at 20/15, 
drawings of the fundus. She stated that Throughout this period of observation 
she had had two attacks since last seen, of over four years there was no alteration 
when the vision was slightly blurred. in the ophthalmoscopic appearance of the 
These came on toward evening, and she _ fundi in either eye. The only change con. 
had used pilocarpine. The next day her _ sisted in contraction of the color fields 
eye seemed to be quite normal. On this notably the blue, in the glaucomatous eye. 
visit the vision and tension were normal. During this period opportunity was 
Two years later, March 7, 1940, she afforded for examining the eyes of the 
came for refraction, stating that occa- father, mother, and three younger sisters, 
sionally when very tired or nervous and Aside from low-grade refractive errors, 
at the time of her menstruation the vision they were entirely normal. There was also 
in the left eye would slightly blur. A good a brother who was never examined but 
night’s rest usually cleared it up. She who was thought to have normal eyes. 
had learned to estimate her own intra- Neither the patient nor her parents could 
ocular tension and watched this carefully. recall any relative with defective vision. 
She felt that it had not been appreciably On the relationship of glaucoma to the 
elevated for over two years. Epinephrine hyaline bodies in this case, one can only 
hydrochloride 1:1000 in the conjunctival speculate. Aside from the age of the pa- 
sac did not dilate the pupil. There was tient, quite young for glaucoma, and from 
some headache and discomfort on close _ the fact that glaucoma occurred in the eye 
use of the eyes, which, it was felt, was with the most extensive involvement with 
definitely due to convergence insufficiency. drusen, there is nothing to suggest more 
Visual fields were again charted. There than a coincidence. Mechanical compres- 
was no appreciable change in the form _ sion of the retinal vein at the disc without 
. fields, blind spots, nor in the color fields hemorrhage or exudate would seem hard- 
of the right eye. The left eye, however, ly sufficient to produce such a rise in 
showed marked contraction for blue, intraocular tension. 
which was within 5 degrees of the fixa- 1214 Medical Arts Building. 
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STUDY OF THIRTEEN CASES FROM BRAZIL. DIAGNOSIS. DEGREE OF MALIGNANcy 
CLINICAL CLASSIFICATION. HISTOPATHOLOGIC CLASSIFICATION. RELATION 7 
VON RECKLINGHAUSEN’S DISEASE. METHODS OF SURGICAL TREATMENT 


J. Pererra Gomes, M.D. 
Sao Paulo, Brazil 


Translated by Charles A 


Primary tumors of the optic nerve are 
extremely rare. De Wecker stated that 
many ophthalmologists, even those of 
long experience, often went through their 
lives without encountering a single case. 
In the most recent monograph on this sub- 
ject, the extensive and monumental work 
of Davis (Arch. of Ophth., 1940, April 
and May), this rarity is well demon- 
strated. Among other citations, this author 
says that Verhoeff found four cases of 
primary tumor of the optic nerve during 
a period of 36 years among 669,557 pa- 
tients examined in the Massachusetts Eye 
and Ear Infirmary. Today the total num- 
ber of cases observed and published in the 
world’s literature certainly reaches 400. 
It is probable, however, that this rarity 
is not a true expression of the incidence; 
many cases may be missed in examina- 
tions that are not made systematically 
and thoroughly. 

In Brazil, I know of 13 cases. I do not 
know to how many patients this number 
corresponds, but I can say that five of 
these cases from my practice (private 
and hospital) were found among slightly 
‘over 100,000 patients examined. I report 
herewith the cases from Brazil: 

Case 1 (1912, Dr. José de Souza 
Pondé). Primary neuroglioma of the optic 
nerve. Enucleation of the globe and extir- 
pation of the tumor. Period of observa- 
tion: two years. 

The case of Souza Pondé was observed 
in May, 1912. The patient was a female, 
four years of age, from his private prac- 
tice. The child was healthy and well de- 


. Perera, M.D., New York 


veloped, with brown eyes and black hair. 
According to the information gathered 
from her mother, the baby was born at 
term. At the age of three years she had q 
severe febrile illness accompanied by 
severe headaches, somnolence, and con. 
vulsions, from which she recovered com- 
pletely ; six months afterwards her parents 
began to notice that the left eye of the 
child was becoming more prominent than 
the right and brought her in for examina- 
tion. The parents were healthy, with 13 
children all in good health. The patient’s 
aunts and uncles were likewise in good 
health. 

Ocular examination: The left eye was 
much more prominent and open than the 
right eye. The forward exophthalmos 
could not be measured. The eye could be 
moved in all directions. Palpation revealed 
nothing except irreducible exophthalmos. 
There was no pain. The ocular media were 
transparent. The pupil was more dilated 
than that of the right eye and not reactive 
to light. Skiascopy revealed astigmatism 
and hypermetropia of three diopters. The 
papilla was pale, with poorly defined mar- 
gins, and projecting, narrowed vessels; 
the whole indicative of a previous papille- 
dema. Vision was nil. The right eye was 
entirely normal with vision equal to 1.00. 

The diagnosis of primary tumor of the 
optic nerve was made. It was decided to 
enucleate the globe, followed by extirpa- 
tion of the tumor. The tumor was ovoid in 
shape and of hard consistency. It weighed 
15 grams and occupied the whole length 
of the nerve. It was not adherent to the 
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other tissues of the orbit. One year and 
nine months after operation there had 
been no recurrence of the growth. 

The microscopic examination was made 
by Dr. Leoncio Pinto who diagnosed the 
tumor as a “primary neuroglioma of the 
optic nerve.” The following is taken from 
his description : “The tumor was fixed in 
Bouin’s fluid. Section showed the pres- 
ence of a grayish tissue with definite 
points of degeneration, especially in the 
central portion, which revealed a yellow- 
ish mass indicative of cellular separation 
and disintegration. In the periphery the 
tissue was normal. The sections were 
stained with Masson’s hematoxylin-eosin- 
saffran stain, and showed tissue of slen- 
der fibrillae in a network of red staining 
with open-walled vessels, zones of hemor- 
rhage, and pseudo-cysts. The parenchyma 
consisted of rounded cells with poorly 
developed cytoplasm containing deep- 
staining nuclei. The fibrillar appearance 
with the disposition of its fibers and with 
its rose color showed the structure of a 
neuroglioma. The exact pathologic diag- 
nosis was confirmed by stains by the 
method of Mallory, which showed the 
characteristic red color of neuroglia and 
by the method of Mallory-Ribert in which 
the stain was negative. This excluded any 
other kind of tumor. The cellular struc- 
ture, poor in cytoplasm and rich in nuclei, 
was another confirmation of neuroglioma 
of the optic nerve.” 

Case 2 (1918, Dr. Pereira Gomes). In- 
complete observation of a primary tumor 
of the optic nerve. This patient was not 
seen again after the diagnosis was made. 
Operation was refused (fig. 1). 

A boy, six years of age, was brought to 
my office on August 7, 1918. The parents 
and three siblings were in good health. 
The laboratory examinations were nega- 
tive. The right eye was prominent, exoph- 
thalmic, and deviated downward and out- 
ward, with moderate restriction of the 


movements of elevation and inward rota- 
tion. The ocular media were normal. 
There was postpapilledema atrophy of 
the papilla. Vision was nil. The left eye 
was normal and had normal vision. Upon 
advice to hospitalize the child for com- 
plete studies and operation, the father re- 


Fig. 1 (Pereira Gomes). Six-year-old boy 
in case 2, 


fused to give his permission and the 
patient was not seen again. 

Case 3 (1919, Dr. Pereira Gomes). 
Primary intradural tumor of the optic 
nerve. Enucleation followed by extirpa- 
tion of the tumor. No recurrence. Period 
of observation: 21 years. 

F. O., a seven-year-old healthy female, 
a native of Sao Joao da Bocaina, was 
brought to my office on November 20, 
1919. Attention had been called to her 
right eye, which was exophthalmic, stra- 
bismic, and prominently visible between 
her widely opened lids. Six brothers and 
sisters were well, two others, twins, hav- 
ing died of gastro-enteritis. Her aunt told 
me that the patient’s grandparents, aunts, 
and uncles were healthy, and that the little 
one had had measles and grippe, but had 
never received any injury which might 
have caused her trouble. “This child,” 
said her aunt, “has been ill for 15 to 18 
months, but has never complained of pain 
in the affected eye, which has never been 
inflamed.” The first sign of disease that 
her parents noted was a convergent stra- 
bismus that developed gradually and was 
followed by increasing prominence of the 
eyeball. The child never complained of 


cy, 

0 

hai 
ere ‘ ! 

ad a 
con- 

ents 

the 
than 

ina- 

13 

nt’s 
rood 

was 

the 
m0s 

be 
iled 

0S. 

ere 

ted 

ive 

sm 

he | 
ar- 

Is; 

le- 

ras 
V0, 

he 

to 

in 

d 
th 


1146 J. PEREIRA GOMES 


reduction of vision nor of diplopia. The 
parents were first made aware of the de- 
fective vision of their child after consult- 
ing a physician in Jahu. Several months 
later they came to Sao Paulo, where the 
patient was seen by two specialists. The 
first one advised mercurial inunctions. 
The second, under whose observation the 
patient remained for almost a year, recom- 
mended a continuation of the same inunc- 
tions and gave a series of neosalvarsan 
injections.” Complete examination of the 


pearance, and the periphery was norm 
in color. 

There was an exophthalmos of 12 mm 
not reduced by pressure, and without pul. 
sation, A paralytic convergent Strabismys 
was present, with the eye turned down 
and in, The position of the eye was due 
to paralysis of the sixth nerve, the fourth 
nerve, and a partial paralysis of the third 
nerve, affecting the superior-rectus ang 
inferior-oblique muscles, permitting the 
eye some movements downward and ip. 


Fig. 2 (Pereira Gomes). Seven-year-old girl in case 3. Paralytic convergent strabismus, 
Fig. 3 (Pereira Gomes). Same patient as in figure 2, following operation. 


urine proved it to be normal. Complete 
clinical examination showed no other 
pathology. Wassermann reaction was neg- 
ative. Nose and throat examination, in- 
cluding the sinuses, was negative. Roent- 
genograms were negative for the presence 
of tumor and for involvement of the 
periorbital bones in the excellent plates 
furnished by Dr. Raphael de Barros. 
Ocular examination. Right eye: The 
palpebral fissure was widely opened, espe- 
cially in its outer two thirds. The lids, 
conjunctiva, cornea, anterior chamber, 
and iris were normal. The pupil was 
round and more dilated than that of the 
other eye; it was immobile, both to direct 
and consensual light reaction. The lens 
and vitreous were normal. The fundus 
showed postneuritic optic atrophy. The 
papilla was poorly demarcated, recogniz- 
able only by the position of the vessels, 
consisting of filiform arteries and tortu- 
ous engorged veins. There was an absence 
of pigmentary foci or hemorrhages. The 
retina around the disc had a pearly ap- 


ward (fig. 2). Skiascopy under mydriasis 
showed eight diopters of hypermetropia. 
The keratometer showed a slight astig- 
matism against the rule. Vision was nil, 
Deep palpation of the orbit, facilitated by 
the exophthalmos and by the docility of 
the patient, revealed no sensation of a 
tumor nor of adhesions of the tissues. The 
globe could be moved with ease to all 
sides of the fingers of the examiner. 

The left eye showed no abnormality 
except a hypermetropia of four diopters. 
Vision was normal with a convex lens of 
three diopters. 

With these clinical findings, together 
with a knowledge of the differential diag- 
nostic elements, the diagnosis of tumor of 
the optic nerve was made. It was decided 
to operate by removing the globe, followed 
by extirpation of the tumor. 

Operation: This was performed on De- 
cember 2, 1919, with the assistance of Dr. 
Paulo de Aguiar. The globe was enu- 
cleated, following which was removed an 
enormous intradural tumor of the optic 
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nerve which extended up to the optic 
foramen, A double piece of the removed 
tissue Was immediately turned over to 
Prof. Dr. Walter Haberfeld, who fur- 
nished us with the following description : 

Macroscopic examination: The com- 
plete eyeball was slightly flattened antero- 
posteriorly, measuring 2.1 cm. in its longi- 
tudinal diameter and 1.9 by 2.3 cm. in the 
transverse diameters, The anterior seg- 
ment of eyeball was normal; the pupil 
regular and dilated. The tumor was sep- 


119 


arated from the globe at the entrance of 
the. nerve. The nerve was 2 mm. in diam- 


eter there and ashy in color. The retro- 


bulbar tumor weighed 5.5 grams, and 
measured 3.2 by 2.1 cm. in size. It was 
oval in shape and was enveloped by a thin 
membrane, bluish white, with small oval 
hemorrhagic zones arranged transversally. 
On cutting the tumor there was seen in 
its middle a band, measuring 5 mm. to 6 
mm. in diameter, which ran through it 
more or less in its center axis. It was of 
ashy color, gelatinous, ending posteriorly 
by a rounded button. This band, the origi- 
nal optic nerve, was not separable from 
the tumor mass, which was completely 
fixed to the sheaths of the nerve and prob- 
ably to the nerve itself. The tumor was 
ashen in color and gelatinous in ap- 
pearance in the portion closest to the 


nerve ; the remaining part, also gelatinous, 


was an intense red color and less firm 
(figs. 4 and 5). 

Histopathologic examination: Longi- 
tudinal sections were made at different 
levels across the optic nerve and tumor. 
Stains used were hematoxylin-eosin, Van 
Gieson, Marchi, and Weigert-Pal. A de- 
scription of the section follows: The 
tumor consisted of a large number of very 
small cells with nuclei of the same size 
or generally smaller than those of lympho- 
cytes. The protoplasm was scant and 


5 


Fig. 4 (Pereira Gomes). The tumor removed in case 3. 
; (Pereira Gomes). Sectioned tumor, showing original optic nerve 


poorly defined. In addition to these small 
nuclei, rounded, rich in chromatin, and 
without chromatic structure, others existed 
of double the size, or even larger, with a 
fine chromatic structure. In other places 
the cellular structure was larger, some- 
what like plasma cells, the cells of little 
protoplasm being disposed about the poles 
of the oval nuclei and ending in the form 
of a fine point which became lost in a 
protoplasmic reticulum in which it was 
located. This reticulum consisted in a co- 
alescence of large protoplasmic masses 
with a gross or fine trabecular distribution 
yet always with a sharp limit. With the 
stain of Van Gieson this reticulum was 
clearly yellow (fig. 6). In addition to these 
cells were others, located in the neighbor- 
hood of the capillaries and precapillaries, 
which resembled new fibroblasts; never- 
theless, there was no visible production 
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of connective fibers, which were scarcely 
encountered in the neighborhood of the 
vessels. The number of vessels increased 
in the direction of the optic nerve, as did 
also the number of connecting fibers the 
more one approached the old sheaths of 
the optic nerve, whose connective tissue 
lost itself in the tumor. In a small exten- 
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nerve had its connective Septa well de. 
fined and its nerve fibers were much more 
rich in cells than normal, One third of 
this was like the tumor (evidently nuclei 
of glial cells) ; the other two thirds Were 
of cells with more vesicular Nuclei, poo; 
in chromatin, of elongated oval form 
sometimes with irregular margins, in ‘a 


Fig. 6 (Pereira Gomes). Photomicrograph of tumor removed 
in case 3. 


sion, more or less in its center, the tumor 
entered into contact with the optic nerve. 
It is clearly seen how the sheaths sep- 
arated the tumor from the nerve tissue; 
and the farther from the extremity of the 
section, the more delicate became the con- 
nective tissue and, therefore, the less clear 
the limit between the nerve and the tumor 
up to the latter’s complete disappearance 
in the place already mentioned. These re- 
lations were apparent in the sections 
stained with Van Gieson’s stain. The optic 


and appearance like new fibroblasts, but 
containing nuclei which were two, three, 
and four times larger. At times these were 
in apparent (two, three, four 
nuclei). Very likely this was due to cells 
of connecting origin (neuroblasts?), a 
hypothesis made all the more probable by 
encountering these cells among the con- 
necting septa. 


amitosis 


Discussion: This tumor appeared to be 
a soft malignant glioma of the sheaths of 
the optic nerve, with beginning invasion 
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of the latter, which was completely atro- 
phied. This patient 1s alive today ; she is 
married, has three children, and has 
never had any more trouble from this eye, 
jor which she has worn a prothesis. She 
has survived up to now, moreover, almost 
21 years. 

Case 4 (1920, Dr. W. E. Maffei). Pri- 
mary tumor of the optic nerve, Personal 
communication. 

Specimens from this unpublished case 
are in the Archives of the Laboratory of 
Pathological Anatomy of the Faculty of 
Medicine of the University of Sao Paulo, 
among 13,000 autopsies there performed. 
J. Q. A., 19 years old, male, a Brazilian 
(no, 372, February 2, 1920), died of 
dysentery. 

"Diagnosis: Solid glioma of the optic 
nerve, entirely orbital. 

Case 5 (1921, Dr. Waldemar Belfort 
Mattos). Primary intradural tumor of the 
optic nerve. Operation of Lagrange with 
preservation of the globe. No recurrence. 
Period of observation: 8 years (fig. 7). 

A white woman, Spanish, a domestic 
aged 39 years, came from Sao Paulo. She 
entered the hospital of Prof. Dr. J. Britto 
of the Santa Casa de Sao Paulo on Sep- 
tember 27, 1921. She had been married 
twice, her first husband having died of 
carcinoma of the stomach, She had had 
three children by her first husband, one 
of whom died of pneumonia. By her pres- 
ent husband she had had one son. Her 
husband and her children were in good 
health. She had never had an abortion. 
She had had measles, chickenpox, and 
diphtheria in her childhood. At the age of 
14 years she had had typhoid fever and 
finally, three years ago, she had grippe. 
There was no venereal nor syphilitic his- 
tory. She began to suffer from her pres- 
ent illness six years ago, first noticing re- 
duced vision in the left eye and at the 
same time a slowly progressive exophthal- 


mos. There had never been pain, nor was 
there any evidence of trauma. 

Ocular examination. Right eye: Noth- 
ing abnormal was found except a slight 
astigmatism against the rule; normal vi- 
sion. Left eye: The palpebral fissure 
was widely opened; there was _hyper- 
emia of the palpebral and bulbar con- 


Fig. 7 (Pereira Gomes). Patient (adult, fe- 


male) in case 5. 
junctiva. The lacrimal apparatus was 
normal. The eyeball was 8 mm. ex- 
ophthalmic; the exophthalmos was not 
reducible and not pulsating. The eyeball 
was deviated out and down. There was 
normal extrinsic musculature. The cornea, 
anterior chamber, and iris were normal. 
The pupil was round, larger than that of 
the right eye, without direct light reflex, 
but reacting slightly to the consensual 
light reflex as well as to convergence and 
to accommodation. The lens and vitreous 
were normal. The ocular fundus showed 
atrophy of the temporal half of the papil- 
la. The borders were well defined, and 
the pigment ring was normal. The nasal 
half was reddish with indefinite margins 
and with a large number of new-formed 
vessels. There were three vascular loops 
with convexity directed peripherally, at 
the side of which were small hemorrhages. 
The retinal vessels were normal. Vision 
was nil. Skiascopy: 14 diopters. Slight 
astigmatism against the rule. Palpation 
within the orbital rims gave no sensation 
of a tumor. The globe was freely movable 
in all directions ; the intraocular pressure, 
normal, Clinical-neurological study by 
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Professor Almeida Prado showed: in- 
creased tendon reflexes; resounding sec- 
ond heart sound ; Wassermann reaction of 
the blood positive ; urine normal ; tubercu- 
lin test negative ; examination of the nose 
and sinuses negative, including X rays. 
With these facts the diagnosis of tumor 
of the optic nerve was made and anti- 


Fig. 8 (Pereira Gomes). Patient 
(adult, female) in case 6. 


syphilitic treatment given for two months 
without result. Syphilitic gumma of the 
optic nerve is extremely rare, only one 
case being found in the literature (that 
of Verhoeff). 

Operation: Operation was performed 
on December 27, 1921, under chloroform 
anesthesia, by Dr. W. Belfort Mattos, 
assisted by Drs. Souza Martins, Valentim 
Del Nero, and Paulo de Aquiar. The tech- 
nique of Lagrange was employed—re- 
moval of the tumor with preservation of 
the eyeball. The final result was consid- 
ered good, although the eyeball remained 
fixed somewhat, deviating outwardly in a 
position of slight divergent strabismus. 
The nutrition of the eyeball remained 
good, although the cornea lost its sensi- 
tivity. The fundus of the eye showed 
changes: first, the appearance of a large 
number of white areas similar to those of 
leukemic retinopathy, and, finally, total 
atrophy of the papilla with the disappear- 
ance of the vascular loops described. 

Histopathologic description by Profes- 
sor Klotz of the Faculty of Medicine and 
Surgery of Sao Paulo: The specimen con- 
sisted of an oval mass which measured 4 
by 2 by 1.5 cm., presenting two cut ex- 


tremities which represented Parts of the 
optic nerve. In one of the extremities of 
this specimen, there was a bud Separated 
by a slight constriction from the main 
mass, The optic nerve at both ends meas- 
ured 0.5 cm. in diameter. The entire struc. 
ture, except the extremities, was clothed 
by a membrane which was an extension of 
the dura. This extension was pale and of 
normal thickness. There were no external 
adhesions nor any evidence of invasion of 
the tumor through its walls. The tumor 
was soft and somewhat elastic, A super- 
ficial section showed a uniform structure. 
The tumor was adherent to the dura, It 
was soft, elastic, and of an ashy-yellow 
color. The superficial section was moist. 
There was little stroma in the tissue and 
the optic nerve could not be seen. There 
were few blood vessels without hemor- 
rhages. The tissue consisted of a stroma 
made up of a network of fibrillae among 
which were spaces which contained a 
homogeneous gelatinous substance. The 
cells of the tissue contained small dark 
and rounded nuclei, more or less the size 
of lymphocytes, Around these nuclei there 
was a small amount of cytoplasm, and 
from this extended numerous fibrillae 
which constituted the reticulum of the 
stroma. The cells were of uniform size 
and appeared scattered without any order 
throughout the tissue. There were no 
mitotic figures nor vestiges of the optic 
nerve. There was connective tissue in 
small quantities around the vessels. The 
entire tissue was made up of glial cells. 

Diagnosis: Glioma of the optic nerve. 

Dr. W. Belfort Mattos examined this 
patient eight years after operation, accord- 
ing to his report in his book on ocular 
surgery, published in 1931. The patient 
was in good health and with no change in 
the site of operation. 

Case 6 (1921, Dr. Jorge dos Santos 
Caldeira). Primary intradural tumor of 
the optic nerve. Operation of Lagrange 
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with preservation of the eyeball. No re- 
a . 

currence, Period of observation: one year 
(fig. 8). 


This observation was published in the 

Bulletin of the Society of Medicine and 
Surgery of Sao Paulo (1922, April, page 
56) and in the thesis of Dr. Jorge dos 
Santos Caldeira quoted in the bibliogra- 
phy. The patient was a 24-year-old, mar- 
ried, Brazilian farmer’s wife, coming 
from Martinho Prado, State of Sao 
Paulo. She entered the hospital of Prof. 
J. Britto at the Santa Casa de Sao Paulo 
on February 18, 1922. The family history 
revealed that her sister, 12 years of age, 
was blind, the cause not being known. 
Her personal history revealed the usual 
diseases of infancy; she had had three 
children and three abortions. Of her three 
children two died, the first of convulsive 
attacks and the second at the age of eight 
years of an unknown cause. 
" The patient’s left eye had been injured 
by a twig of. a coffee tree four years be- 
fore. She noted at this time that this eye, 
which was red and painful for 15 days, 
had no vision. Six months after that, she 
began to notice exophthalmos, which in- 
creased up to the point seen when she en- 
tered the hospital. She had no pain in this 
eye except when it was hurt, nor did she 
suffer from any general disturbance, Clin- 
ical-neurological examination of the pa- 
tient showed no abnormality, according to 
Prof. Ovidio Pires de Campos. The urine 
was normal. The nose, pharynx, and 
sinuses were also normal. The 
showed ova of ancylostoma. The blood 
Wassermann was positive. 

Ophthalmologic examination. Right 
eye: Normal with slight astigmatism with 
the rule; normal vision. Left eye: The 
palpebral fissure was widely opened, espe- 
cially internally. The sclera was much 
thinned, allowing light to be seen through 
its internal portion when the pupillary 
area was illuminated. The lids, conjunc- 


feces 


liva, anterior chamber, and iris were nor- 
mal. The cornea was slightly cloudy in its 
center, The pupil was round, in size equal 
to that of the right eye, without reaction 
to light directly or consensually. The lens 
and vitreous were normal. On palpation 
of the orbit, a large soft movable tumor 
was felt behind the globe. There was an 
exophthalmos of 13 mm., directed some- 
what downward. As for the extrinsic 
musculature, there was free movement 
except for a slight restriction of the su- 
perior and external recti and of the in- 
ferior oblique. The patient was able to 
cover the globe entirely with her upper 
eyelid, which came well into contact with 
the lower lid. The ocular fundus showed 
postneuritic atrophy of the papilla. Vision 
was nil. 

The diagnosis of tumor of the optic 
nerve having been made, the patient was 
operated upon on March 9, 1922, by Drs. 
J. Britto and Pereira Gomes, assisted by 
Drs. W. Belfort Mattos and Jorge dos 
Santos Caldeira. The tumor was removed 
with preservation of the eyeball by the 
technique of Lagrange. The result was 
good, notwithstanding that the patient 
presented one month after operation an 
external ophthalmoplegia, scarcely appre- 
ciable because the palpebral fissure was 
more narrowed than that of the good eye. 

Histopathologic examination by Profes- 
sor Glotz revealed that the specimen 
weighed 11.9 grams, measured 4.2 by 2.5 
by 1.6 cm., was of oval form, more or 
less of the size of a pigeon’s egg, and of a 
light violaceous color. The surface was 
smooth and glistening, showing itself to 
be enveloped in a thin capsule, apparently 
a fibrous tissue, which was interrupted at 
both poles of the specimen by surfaces 
which corresponded to the cut portions. 
Vessels of small caliber, much injected 
with blood, were observed. Palpation 
showed it to be of soft consistency with- 
out firm nodules within. Nowhere was 
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there observed the existence of a liquid 
substance. On sectioning, at first sight 
near one of the poles of the piece, a cystic 
cavity was seen, the size of a hazelnut, 
containing in its interior a soft dark tis- 
sue of the size of a pea, attached by a 
pedicle on one side. 

Microscopic examination: Under the 
little strand of fibrous tissue which en- 


Fig. 9 (Pereira Gomes). Patient (adult, 
female) in case 7. 


veloped a border of the microscopic sec- 
tion, formed by numerous delicate fibril- 
lae which intercepted each other in all 
directions, there was an areolar tissue in 
which were observed glial cells with round 
nuclei and characteristic star-shaped pro- 
toplasm. In some places in relation with 
these trabeculae and areolae were seen 
connective fibers, hemorrhagic foci, small 
areas containing hyalin substance, numer- 
ous vessels, some of which showed hyalin 
degeneration, and remains of the optic 
nerve made up of bundles of parallel cellu- 
lar elements which ran through the prepa- 
ration in a determined direction. 

Diagnosis: Fibroglioma of the optic 
nerve with central cystic degeneration. 

Case 7 (1929, Dr. Fabio Belfort). Tu- 
mor of the optic nerve with extension into 
the cranial cavity. External orbitotomy of 
Rollet, with partial exenteration of the 
orbit. Death 13 days after operation (fig. 
9). 

R. M. S., a widow, Brazilian, white, 56 
years old, registered at the Institute Peni- 


do Burnier, of Campinas in October. 
1929. Eighteen years before, she began to 
notice disturbances in her right eye, with 
pain and reduction in vision, phenomena 
which lasted for 15 years; exophthalmos 
began three years later. Examination of 
the right eye: Vision was nil. There was 
direct irreducible exophthalmos of 34 mm, 
The extrinsic muscles were intact, but the 
movements of the eyeball limited, In Spite 
of the exophthalmos the lids could pe 
closed, A retrobulbar tumor was palpable. 
There was postneuritic atrophy of the 
papilla, X-ray study of the optic canal 
showed an increase in the diameter and an 
increase in the dimensions of the orbital 
cavity. Left eye: Exudates were present 
in the vitreous; there was peripapillary 
chorioretinal atrophy, and a partial atro- 
phy of the papilla. Vision was equal to 
counting fingers at one meter. 

Clinical examination: There was a 
chronic myocarditis. Lumbar puncture 
showed no increased intracranial pres- 
sure; spinal fluid was normal. 

Diagnosis: Tumor of the optic nerve, 

Operation: On October 21, 1929, an 
external orbitotomy of Rollet was per- 
formed, with removal of the optic-nerve 
tumor and the eyeball. The patient did 
well for the first few days after operation, 
but 13 days after operation she presented 
a serious picture with intense dyspnea, 
congestion, severe chills, pulse up to 140, 
going on to death one hour later in spite 
of all measures undertaken for relief. 

Summary of the anatomo-pathologic 
study. Macroscopic examination: The eye- 
ball was of normal size, surrounded by 
the extraocular muscles and bulbar con- 
junctiva. A large retrobulbar tumor was 
found, of the size and shape of a hen’s 
egg, measuring 5.5 cm. in length and 35 
cm. in width, On sectioning it in its major 
axis there was noted a superficial, pale, 
wrinkled area, with small folds in all di- 
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rections, The optic nerve appeared in the 
vicinity of the papilla, where it could be 
traced for 4 mm. behind the globe. There 
was no extension of the tumor through the 
papilla. The tumor was encapsulated, lack- 
ing a covering only at the level of the optic 
foramen. The capsule was a part of the 
tumor and was not simply a reaction of 
the tissues. The tumor had a fibromatous 
scirrhous consistency. Microscopic ex- 
amination (Dr. Francisco Mignone of the 
Faculty of Medicine of Sao Paulo): A 
minute microscopic examination led to the 
diagnosis of extradural meningioma 
(alveolar psammomatous endothelioma ) 
of the orbital portion of the right optic 
nerve, with extension through the pre- 
chiasmal portion on the same side and 
compression of the prechiasmal portion on 
the left side. 

Autopsy: This proved the existence of 
a tumor on the right side of the sella 
turcica, hiding the right optic foramen 
and adjacent structures and compressing 
the left optic nerve. On isolating the 
tumor its only adhesion was to the optic 
canal, through which it penetrated. The 
roof of the orbit was perforated in two 
places. Dr. Fabio Belfort concluded that 
there had been extension of the tumor by 
continuity along the sheath of the optic 
nerve from its intraorbital portion into 
the cranial cavity. 

Case 8 (1936, Dr. J. Santa Cecilia). 
Tumor of the optic nerve. Kronlein’s op- 
eration with preservation of the eyeball. 
No recurrence. Period of observation: one 
year. 

J. R. S., a 22-year-old male, entered 
the Ophthalmologic Clinic of Santa Casa 
de Bello Horizonte, Minas Geraes, on 
April 22, 1936. The visual acuity of his 
right eye had been reduced for six years 
and he had had a right exophthalmos for 
eight months (fig. 10). 

Right eye: Vision was nil; there was 


atrophy of the papilla. The extrinsic mus- 
culature was normal. There was a direct 
exophthalmos of 7 mm. No tumor was 
palpable. 

An oto-rhinolaryngologic examination 
was normal. 

The patient had been operated upon 
four years before because of a left frontal 
sinusitis. The neurologic examination was 


Fig. 10 (Pereira Gomes). Patient (adult, 
male) in case 8. 


negative, as were also the urine and the 
blood Wassermann test. X rays of the 
optic canals showed an increase in size 
of the right canal. 

Diagnosis: Tumor of the optic nerve. 

Operation: On June 24, 1936, a Kron- 
lein operation was performed under sodi- 
um evipan anesthesia. There was a satis- 
factory postoperative course. Final result : 
Ptosis of the upper lid and paralysis of 
the extrinsic muscles of the right eye. 

Pathologic anatomy: An ovoid tumor 
weighing 6.2 grams, measuring 30 by 17 
mm., a neurinoma. 

Case 9 (1937, Dr. W. E. Maffei). Pri- 
mary tumor of the optic nerve. Personal 
communication. From the Laboratory of 
Pathologic Anatomy of the Faculty of 
Medicine of the University of Sao Paulo. 

O. G., a 20-year-old, married, Brazilian 
female, died on May 8, 1937, from pneu- 
monia. 

Diagnosis: Cystic glioma of the optic 
nerve, entirely intraorbital. 

Case 10 (1939, Dr. Pereira Gomes). 
Primary tumor of the optic nerve. O pera- 
tion of Lagrange with preservation of the 
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globe. Neuroparalytic keratitis, with sub- 
sequent atrophy of the eyeball, without 
intervention, Meningioma of the optic 
nerve. No signs of von Reckinghausen’s 
disease in the patient or his family. There 
was no recurrence. Period of observation: 
one year (figs. 11 and 12). 

O. R. F., a Brazilian, white boy, six 
years of age, living in Sao Paulo, had a 
negative family history. The father said 
that he had noticed an increase in the size 


depth. The pupil was more dilated than 
on the opposite side, immobile, byt con- 
tractile by consensual reaction. The ex- 
amination of the fundus of the eye showed 
transparent media and postneuritic atro- 
phy of the papilla. 

X-ray studies were normal, showing 
no enlargement of the optic canal nor ab. 
normality of the sella turcica. 

A diagnosis of primary tumor of the 
optic nerve was made and an operation 


Fig. 11 (Pereira Gomes). Patient, six-year-old boy, in case 10. 
Fig. 12 (Pereira Gomes). Same patient as in figure 11, three months later. 


of his boy’s left eye when he was five 
years old; also a lump of the lower lid 
of this eye which showed slow healing. 
At this time the boy was taken to the out- 
patient clinic of Santa Casa de Sao Paulo, 
where nothing abnormal was noted except 
for the hordeolum mentioned. In June of 
1939, he entered my service at Santa Casa 
de Sao Paulo where the necessary ex- 
aminations were made: Clinical and neu- 
rologic examinations were negative; a 
search for blemishes on his body and on 
the bodies of his parents and siblings, the 
blood Wassermann, and urine were all 
negative. Examination of the feces re- 
vealed the presence of ascaris lumbri- 
coides. 

Ophthalmologic examination. Right 
eye: Normal, with normal vision and 
visual field. Left eye: The lids were wide- 
ly opened ; there was an exophthalmos of 
7 mm., irreducible, without pulsations, 
with the globe directed slightly towards 
the superior nasal side. The cornea was 
normal; the anterior chamber of normal 


was performed on July 26, 1939, employ- 
ing the technique of Lagrange with pres- 
ervation of the eyeball. This technique 
was altered by a median tarsorrhaphy 
after removal of the tumor. The post- 
operative course was normal. Twenty 
days later, the tarsorrhaphy was freed. 
Incidentally, several days later, there de- 
veloped a neuroparalytic keratitis in the 
eye that had been operated on, which 
went on to atrophy in spite of all attempts 
to save it. This, however, offered a suit- 
able bed for a prothesis. It is interesting 
to compare the two photographs taken 
three months apart (figs. 11 and 12); 
they demonstrated clearly the favorable 
effect of the operation upon the appear- 
ance of the patient. 

The tumor was sent to the Faculty of 
Medicine of the University of Sao Paulo. 
Prof. Dr. Carmo Lordy, who made the 
histopathologic examination at my fe- 
quest, sent me the following description: 

Histopathologic examination: From a 
study of different sections through the dis- 
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| than tal part of the optic nerve, stained by dif- cal intervention: Transfrontal craniotomy 
 COn- ferent methods, it was possible to draw and partial exenteration of the orbit 
€ ex. the following conclusions. The infra- (enucleation of the globe and extirpation 
Owed arachnoid space in almost half the cir- of the tumor). No recurrence. Period of 
atro- cumference of the nerve was distended observation: one year. 

and deformed by the retention of spinal F, G., a 14-year-old male, white Bra- 
Wing fluid. Corresponding to this, in the pia zilian worker from Silvianopolis, State 
T ab- mater and in the respective peripheral of Minas Geraes (fig. 15), entered the 
part of the nerve, were noted sections of — service of Dr. Pereira Gomes, in the San- 
E the numerous new-formed capillaries of small ta Casa of Sao Paulo, on October 18, 
ation and medium caliber, some lined by endo- 1839. The family history was of no sig- 
loy- 
res- 
que 
phy 
nty 
ed, 
de- 
the Fig. 13 (Pereira Gomes). Transverse section of the optic nerve in which 
ich is noted, at the left and above, an enlargement of the infra-arachnoid space, 
ots deformed by the retained spinal fluid, and below numerous cross sections of 
i new-formed capillaries. At the right in the lower corner is a small focus of 
ut- necrosis. (Hematoxylin and eosin stain, Leitz obj. 3 and oc. 8.) 
ng | 
en thelium which was thicker than normal, nificance. The patient smoked 20 cigars 
iF containing a lipoid substance. In the re- a day. No history of trauma. The patient 
dle maining part of the section the nerve pre- stated that he had had severe frontal head- 
ir sented more pronounced alterations in its aches for two years followed by pains in 
structure with small foci of necrosis, be- his left eye and reduction in the vision 
of sides other hemorrhages. One was deal- of this eye. Then exophthalmos developed 
0. ing, it seemed, with a simple meningo- and complete loss of vision of the affected 
re hemangioma of the optic nerve (figs. 13 eye. For three months, there had been in- 
e- and 14). crease in the exophthalmos and headaches, 
1: Case 11 (1939, Drs. Pereira Gomes and accompanied by nausea and vomiting. On 
a Carlos Gama). Tumor of the optic nerve _ three occasions there had been luxation of 
S- with intracranial extension. Double surgi- the eyeball, twice replaced by his father 


1156 J. PEREIRA GOMES 


and once by his own efforts. 


Examination: The clinical examination 
was normal. The neurologic examination 
showed pain referable to the trigeminal 
area, symptoms of increased intracranial 
pressure, and a facial asymmetry due to 


and signs of increased intracranial pres. 
sure. Right eye: There was normal vision 
and a normal visual field. Left eye: An 
exophthalmos of 15 mm. was directed ey. 
ternally. The lids could not be closed 
normally, nor could the eyeball be cov. 


Fig. 14 (Pereira Gomes). An area of the same section as in figure 13 demon- 
strating in greater enlargement cross section of the new-formed capillaries and a 
hemorrhagic focus. (Hematoxylin and eosin stain, Leitz 1/12 and oc. 8.) 


the enormous exophthalmos and the in- 
crease in size of the orbit. The spinal 
fluid showed increased pressure, albu- 


Fig. 15 (Pereira Gomes). Patient 
(14-year-old male) in case 11. 


mino-cytologic dissociation, and positive 


benzoin reaction in the middle zone. 
Cranial X-ray studies showed an in- 

crease in the size of the left orbit, left 

optic canal, and left sphenoidal fissure, 


ered, so that the patient constantly pushed 
down his upper eyelid. The extrinsic mus- 
cles functioned normally. The exophthal- 
mos was not reducible nor pulsating ; there 
was no ocular hypertension. A retrobul- 
bar tumor was palpable and movable at 
the orbital rim. The cornea and media 
were normal. There was absence of pupil- 
lary reflexes. Neuroretinitis was present 
with edema. The nerve head was recog- 
nizable by the convergence of the vessels. 
Vision was nil. 

The basal metabolic rate could not be 
measured. Ventriculography with lipiodol 
showed the existence of a large tumor in 
the infundibulo-chiasmatic-hypophyseal 
region, obstructing the two foramina of 
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Munro. Craniotomy, to remove the intra- 
cranial portion of the tumor, was first 
decided upon, with a later orbital opera- 
ion including a probable enucleation of 
the globe. 
Left fronto-temporal- parietal cranioto- 
my, under local anesthesia, was performed 
by Dr. Carlos Gama, assisted by Dr. 
Rolando Tenuto, on October 26, 1939. 
The procedure was purposely slow (three 
hours) with employment of the electric 
bistoury. Four perforations were needed 
with the electric trephine of DeMartel, 
joined by the helicoid saw, continuing the 
bony fracture, a little above the supercili- 
ary region. The roof of the orbit was 
carefully exposed and the tumor seen. It 
was wine colored, flaccid, globular, en- 
capsulated, apparently adherent to the 
neighborhood of the left optic foramen. 
The ophthalmic artery entered the orbit 
through the sphenoidal fissure by a con- 
genital anomaly. The complete removal 
of the tumor necessitated sectioning of the 
left anterior horn of the chiasm, which 
resulted in a hemianopsia of the right eye. 
Histopathologic examination of the tumor 
revealed a cellular glioma of the optic 
nerve. The postoperative course was un- 
eventful and afebrile, permitting orbital 
surgical intervention eight days later. 
Orbital intervention. (Dr. Pereira 
Gomes, November 3, 1939, assisted by 
Dr. Durval Prado) : This procedure, per- 
formed under local anesthesia, consisted 
in the enucleation of the eyeball and the 
removal of the intraorbital tumor. No 
other operation could have been under- 
taken, since the cornea of the exposed 
eye was ulcerated. The postoperative 
course was favorable, and the pains dis- 
appeared. Figure 16 shows the globe with 
the tumor of the optic nerve. The basal 
metabolism test was almost normal (15 
percent). Examination of the right eye 
showed a temporal right hemianopsia. 
The spinal fluid showed a lowering of the 


albumin content from 0.40 to 0.10, and a 
leucocytosis of 180 cells attributable to 
the bleeding from the intracranial opera- 
tion. X-ray studies revealed the large 
craniotomy and the numerous silver clips 
employed for hemostasis. 

The patient was subjected to deep 
radiotherapy postoperatively. Only one 


Fig. 16 (Pereira Gomes). Globe with tumor 
removed in case 11. 


serious complication developed, a hemi- 
plegia with aphasia; this had almost dis- 
appeared when the patient was discharged, 
three months after the last operation. A 
prothesis gave a satisfactory cosmetic ap- 
pearance. Histopathologic examination of 
the tumor in its orbital portion showed it 
to be identical with its intracranial por- 
tion. 

Case 12 (1939, Drs. Santa Cecilia and 
Carlos Gama). Tumor of the optic nerve, 
with intracranial extension. Death of the 
patient. 

This case deals with a 15-year-old girl 
from the service of Dr. Santa Cecilia, of 
Bello Horizonte, State of Minas Geraes. 
The patient had a unilateral left irreduci- 
ble exophthalmos of 9 mm., with barely 
quantitative vision. The papilla was pale 
and edematous. The left optic foramen 
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was enlarged (5 mm.). The patient, who 
reported an injury over two years before, 
was also examined by Professor Jeande- 
lize, of Nancy, France, who had noted an 
exophthalmos of 5 mm. 

Operation was performed at Bello 
Horizonte on December 21, 1939, by Dr. 


Fig. 17 (Pereira Gomes). Patient, four- 
year-old boy, in case 13. 


Carlos Gama, assisted by Drs. Rivadavia 
Gusmao and Bayard Gontijo. A tumor of 
the left optic nerve was encountered, ex- 
tending from the chiasm to the optic canal, 
of the size of a hazelnut. It was removed 
by electrocoagulation by means of a 
transfrontal craniotomy. The patient died 
immediately after the operation. Autopsy 
_was not permitted by the patient’s family. 
Case 13 (1930, Dr. Pereira Gomes). 
Tumor of the optic nerve, of exceptional 
dimensions, simulating glioma of the ret- 
ina, or retinoblastoma. Exenteration of 
the orbit. Death four hours after opera- 
tion. Diagnosis: Medulloblastoma (fig. 
17). 
J. C. E., a four-year-old white boy, 
native of Itapetininga, State of Sao Paulo, 
entered the Santa Casa of Sao Paulo on 
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March 28, 1940. The family history was 
negative. His parents were ignorant Coun- 
try people, and they did not bring the child 
for examination until the tumor of the 
left eye had attained the enormous Size 
shown in the photograph. General clinic, 
and laboratory examination, including 
study of the right eye, were negative, Ry. 
amination of the left eye revealed a mop. 
strous tumor, with an enormous Stretching 
of the upper and lower lids, invading and 
literally filling the left orbit. The ¢e. 
stroyed eyeball could not be identified jp 
the tumor mass. 

Diagnosis of glioma of the retina, or 
retinoblastoma was made, On the basis 
of this diagnosis, the futility of any form 
of treatment was explained to the child’s 
parents who were told that death would 
be the inevitable result of surgical inter- 
vention. In spite of this, they insisted up- 
on immediate operative treatment of the 
patient. For this reason, X rays of the 


Fig. 18 (Pereira Gomes). Tumor removed 
in case 13. 
skull were not made. The operation, con- 
sisting in exenteration of the orbit, was 
performed on April 1, 1940, under baso- 
formin anesthesia. The tumor filled the 
orbit, and destroyed part of its lining, 
through which the cerebral pulsations 
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could be felt. The operation was com- 
pleted normally, and the child, after an 
occlusive pressure dressing was returned 
to his bed where he received appropriate 
cardio-tonic injections. Four hours after 
the operation, he died quietly, after awak- 
ening from the anesthetic sleep, in such a 
manner that the true cause of death could 
not be ascertained. Was it intoxication 


consisted of a large tumor measuring 8 by 
5 by 4.5 cm. The anterior part of the 
growth revealed the external portions of 
the ocular apparatus; these were thick- 
ened and edematous (fig. 18). The other 
portions of the specimen contained large 
masses of soft whitish tissues, partially 
covered by a thin membrane. A super- 
ficial section disclosed the atrophic eye- 


Fig. 19 (Pereira Gomes). Photomicrograph showing large groups and bands 
of tumor cells infiltrating the connective tissue at the periphery of the tumor. 


(Hematoxylin-eosin stain.) 


from basoformin, or cerebral decompres- 
sion, or shock from liberated histamine? 
Autopsy was not permitted. 

The tumor was sent to Dr. J. R. Meyer, 
of the Biological Institute of Sao Paulo. 
My diagnosis was found to have been in- 
correct. The tumor was one of the optic 
nerve, and not a malignant glioma of the 
retina, If the child had not died inex- 
plicably after operation, he might have 
survived for a long time. 

Dr. J. R. Meyer kindly furnished me 
with the following description : 

Macroscopic appearance: The specimen 


ball, measuring 1.8 cm. in diameter. Its 
walls were corrugated, giving the sclerotic 
a wavy appearance. Tumor tissue did not 
invade the interior of the globe. The tu- 
mor completely surrounded the eyeball, 
growing mainly in its posterior and in- 
ferior portions. The nerve head and the 
optic nerve could not be identified. 
Microscopic appearance (figs. 19 to 
28): Sections obtained from different 
parts of the tumor showed a cellular tissue 
made up of large groups, bundles, and 
masses of small cells, frequently sur- 
rounding small blood vessels. The large 
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Fig. 20 (Pereira Gomes). A pseudocystic cavity filled with clear fluid and 
showing no evidences of epithelial lining. (Hematoxylin-eosin stain.) 


Fig. 21 (Pereira Gomes). Photomicrograph showing the cells of the tumor 
around two small vessels. These cells are small and are almost entirely repre- 
sented by oval or elongated nuclei with abundant chromatin. (Hematoxylin- 
eosin stain. ) 
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Fig. 22 (Pereira Gomes). Photomicrograph showing the reticulum of the 
connective tissue at the periphery of a tumor band, invaded by the tumor cells. 
(Gmore’s silver-impregnation method.) 


Fig. 23 (Pereira Gomes). Tumor Fig. 24 (Pereira Gomes). Tumor 
cells showing tendency to form “pali- cells showing a small amount of spin- 


sades” on thin connective-tissue septa. dle-shaped protoplasm. (Eosin-methy- 
(Hematoxylin-eosin stain.) lene blue stain.) 
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groups of cells were separated from one 
another by connective-tissue septa, which 
appeared edematous in some areas. This 
tissue was most abundant in the periphery 
of the tumor, where the infiltrative char- 
acter of the small cells could be observed. 
The cells which formed the masses or 
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Figs. 25 and 
26 (Pereira Go- 
mes). Elon- 
gated cells hay- 
ing a long cyto- 
plasmic Process 
impregnated by 


silver, suggest- 
ing spongio- 
blasts. (Horte- 


ga’s fourth var- 
iant and Cajal’s 


silver reduced 
staining meth- 
od.) 


Figs. 27 and 
28 (Pereira Go- 


mes). Large 
cells with very 
clear nuclei 
having heavily 


stained nucleoli, 
suggesting nett- 
roblasts. (He- 
matoxylin-eosin 
stain. ) 


bundles of tumor were small and made up 
almost entirely of nuclei. Their nuclei 
were oval or elongated and rich in chro- 
matin. 

Sections stained by the methods of 
Schultze, Rio Hortega, and Cajal showed 
4 small number of cells with elongated 
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processes. The cells were suggestive of 

spongioblasts. In sections stained with 

methylene-eosin could be seen reduced 
numbers of large cells containing clear 
nuclei and intensely staining nucleoli. 
These cells had the characteristics of 
neuroblasts. In accordance with these data 
the tumor was classified as a medulloblas- 
toma. 

Origin of the tumor: Three possibilities 
can be considered : 

A. The tumor consists of undifferenti- 
ated retinal cells, of the group of retino- 
cytoma or retinoblastoma of Mawas. The 

following facts are against this hypothe- 
sis: (1) the tumor was entirely extrabul- 
bar, no tumor tissue being found within 
the ocular chambers; (2) nerve cells or 
neuroglia are not frequent in tumors of 
this group; according to Bailey and 
Cushing, in neoplasms of this group, one 
must encounter occasional nerve cells or 
neuroglia, or even a tumor composed al- 
most exclusively of neuroglial cells like 
the angioblastoma retinae of von Hippel. 

B. The second hypothesis is that of a 
tumor arising from medullary cells dis- 
seminated via the leptomeninges, infiltrat- 
ing the soft tissues around the eyeball. 
This hypothesis is not favored by the 
clinical history, Tumors arising from 
medullary cells, spreading along the lepto- 
meninges, are boldly invasive not only in 
the base of the cerebrum but also along 
the spinal canal, producing symptoms that 
were not present in this case. 

C. The third hypothesis, supposing that 
the tumor arose from medullary cells re- 
tained in the optic nerve, is one that can 
be admitted, first, by the retro- and peri- 
bulbar development of the tumor and, sec- 
ond, by the embryonic origin of the optic 
nerve which in the initial period of its 
development is a continuation of the dien- 
cephalon. Undifferentiated cells derived 
from the medullary epithelium may re- 
main in one stage in the development of 


the optic canal (canal opticus), and later 
in the optic nerve, giving origin not only 
to medulloblastomas but also to medullo- 
epitheliomas, pinealomas, pinealoblasto- 
mas, neuroepitheliomas, spongioblasto- 
mas, and so forth. 


DIAGNOSIS OF TUMORS OF THE OPTIC 
NERVE 


The diagnosis of primary tumors of the 
optic nerve must be carefully investi- 
gated. Although easy, principally because 
several cases have already been observed 
and when the two main symptoms, exoph- 
thalmos and diminution or loss of vision, 
have been confirmed, one should not dis- 
regard all the elements of symptomatology 
of this complex nosologic entity, which 
still today presents some unknown factors 
not only from a clinical point of view but 
also from its histopathology. 

Let us survey, one by one, the signs, 
both objective and subjective, which must 
be investigated. 

Exophthalmos: This is the symptom 
which attracts the attention of the family 
and of the patient. Von Graefe tried to 
establish it as a law that the exophthalmos 
is always forward. This is not always the 
case; many times the exophthalmos is 
deviated, now to one side, now to the 
other, even in advanced examples of these 
tumors. LaGrange stated (Encyclopédie 
d’Ophtalmologie, v. 7, p. 
563): “In fact one never observes, at 
least in advanced cases, a deviation of the 
eye toward the internal side.” Two of my 
cases presented this deviation, confirming 
what has been observed by other observ- 
ers, among whom are Parsons (five cases ) 
and recently F. A. Davis (two cases). 
Everything depends upon the size, shape, 
and situation of the tumor, the gradual 
and progressive growth of which is al- 
ways very slow, and without inflamma- 
tion. The exophthalmos, which is irreduci- 
ble and nonpulsatile, should be measured 
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by comparison with the other eye or di- 
rectly by the exophthalmometer of Hertel. 

Disturbance of vision: Diminution and 
loss of vision are observed early, even 
before the appearance of exophthalmos, 
making the diagnosis quite difficult. 
Rarely, the vision is preserved intact in 
the presence of a large exophthalmos. 
Loss of vision is the rule in cases of 
glioma. 

Pupillary reactions: The pupillary reac- 
tions depend upon the reduction of visual 
acuity of the affected eye. The consensual 
reaction is maintained intact for a long 
time in spite of total loss of vision. 

Ophthalmoscopic signs: These signs 
consist principally of a commencing papil- 
ledema, with or without accompanying 
hemorrhages and exudates, ending finally 
in postneuritic atrophy of the papilla, and 
also in a simple descending atrophy of the 
papilla when the tumor is located in the 
orbital funnel. Still, with direct ophthal- 
moscopy or retinoscopy, a progressive 
hypermetropia is a sign which is always 
present, rarely failing to be observed. 
Knowing that the eyeball is pushed di- 
rectly forward by the tumor, this sign is 
easy to comprehend, although little inves- 
tigated. 

Disturbances of motility: As a rule, the 
motility of the eyeball is not disturbed for 
a long time, particularly when the exoph- 
thalmos is direct. This is contrary to what 
occurs in exophthalmos due to other 
causes. The ocular movements are present 
_in all directions, but may be slightly less 
ample. When the tumor assumes large 
proportions, the stretched eyelids may be 
insufficient to cover the eyeball. 

Palpation: It is possible, sometimes, but 
not always, by digital palpation of the 
orbit between the orbital wall and the 
eyeball to identify the existence of the 
tumor, which is mobile and separated 
from the orbital walls with which it has 
relations of contiguity only. 


Pain: In the great majority of Cases 
there is no pain. When the tumor, tity 
ever, iS more voluminous adjacent to the 
globe, compressing the ciliary nerves, pain 
may be present, at times intolerable. 

Growth of the tumor: The tumor has 
no tendency to penetrate the eyeball : i 
more frequently takes the direction of the 
cranial cavity, passing through the optic 
canal. Even so, there are cases of pene- 
tration into the eyeball, such as the One 
described by Wilson and Farmer (Arch, 
of Ophth., 1940, March, p. 605). In my 
case (13) there was involvement and cop. 
sequent destruction of the globe, an ex. 
ceedingly rare occurrence. 

General condition: While the tumor de. 
velops in the orbital cavity, the general 
health of the patient does not suffer, It js 
necessary to search for evidences of yon 
Recklinghausen’s disease in the patient 
and his family. 

Cerebral manifestations: Intracranial 
invasion may give rise to headache, per- 
sonality changes, vomiting, epileptiform 
seizures, and even paralyses of the limbs, 

Radiography: Data from this study are 
indispensable. The dimensions of the or- 
bit, the condition of the sella turcica, evi- 
dences of increased intracranial pressure, 
and especially a comparative study of the 
optic canals are to be investigated. It is 
necessary to compare the two optic canals, 
because an estimate of the normal di- 
ameters of the optic canal (4 mm.) de- 
pends on various factors and may be 
subject to a false interpretation. 

Differentiation from secondary tumors: 
In the diagnosis of primary tumors of 
the optic nerve, it is necessary to exclude 
other types of newgrowths which may 
indirectly involve the nerve; such as, 
gliomas of the retina, sarcomas of the 
choroid, cysts and tumors of the orbit and 
its walls, intracranial neoplasms, and 
metastatic growths. 

Visual field: Data obtained from a 
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study of the visual field cannot be slighted. 
The visual field of the involved eye will 
furnish but little information. It is neces- 
sary to investigate the integrity or flaw 
‘a the visual field of the healthy eye. 

Even with a consideration of all these 
data, the differential diagnosis often pre- 
sents serious difficulties, almost impossible 
of solution, when the tumor is in its early 
stages, before the onset of exophthalmos. 


BENIGNITY AND MALIGNANCY 


The estimation of the degree of malig- 
nancy of tumors of the optic nerve has 
been the subject of many investigations. 
It is apparent that a single observer, be- 
cause of the limited number of his cases, 
will not be able to establish conclusions 
without a study of the cases reported in 
the world’s literature. Even in cases of 
partial extirpation of the tumor, orbital 
recurrences are rare, as are also the com- 
plications consequent upon intracranial in- 
vasion. Patients who have survived from 
10 to 20 years are numerous. It is very 
dificult to find records of patients who 
have kept in touch with their surgeons for 
along time. Of the cases from Brazil, one 
patient (case 3) is living and well 21 years 
after operation, and another (case 5) was 
in good health 8 years after operation, In 
any event, the prognosis as regards life in 
these tumors is good, notwithstanding the 
impossibility of avoiding surgical inter- 
vention. Left to themselves, these growths 
finally invade the cranial cavity, or de- 
stroy the orbital walls, or indirectly cause 
a loss of the eyeball, resulting in a series 
of complications capable of causing the 
death of the patient. One thing that causes 
confusion in the understanding of this 
problem is the difference in concept of the 
benign or malignant nature of the tumor 
between the surgeon and the pathologist. 
For the former, an extirpated tumor is 
benign which does not recur, which does 
not produce metastases, which does not 


endanger the life of his patient, which 
manifests hardly any local invasiveness ; 
these facts are evident and admitted by all 
observers in tumors of the optic nerve. 
For the pathologist, the criteria estab- 
lished are different, since he bases his 
opinion upon the morphologic aspect of 
the growth, upon its cellular structure, 
upon its proliferation, upon its size, upon 
the disposition of its component elements, 
and finally upon its ability to invade neigh- 
boring tissues by continuity or by means of 
metastases, 

With these considerations, when the 
tumor extends through the optic canal and 
invades the cranial cavity, I believe that 
the malignity continues to be local because 
the neurosurgeon, called in and acting in 
time, will almost always be able to resolve 
the most difficult problems, as was seen in 
case 11 in my series. 

With these considerations, when the 
tumor extends through the optic canal 
and invades the cranial cavity, I believe 
that the malignity continues to be local be- 
cause the neurosurgeon, called in and act- 
ing in time, will almost always be able to 
resolve the most difficult problems, as was 
seen in case 11 in my series. 


CLINICAL CLASSIFICATION 


The classic topographic classification of 
tumors of the optic nerve into intradural 
and extradural, or better, according to 
Verhoeff into intraneural or extraneural, 
should be conserved, although from an 
histopathologic point of view this may be 
criticized. This classification is clear and 
didactic. The glioma, which is the most 
frequent tumor, can, notwithstanding its 
intraneural origin, invade the pia and con- 
tinue involving the intervaginal spaces, in 
the same way as the endothelioma can 
start extraneurally or intraneurally. 

From the clinical and didactic point of 
view, the intradural tumor, distending and 
thickening the external sheath of the 
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nerve, presents the characteristic form of 
a sausage ; the extradural tumor is usually 
not confined by the dural sheath and, 
adapting itself to the shape of the orbit, 
takes the form of a pear, with its largest 
part lodged against the eyeball. Whatever 
the shape, the question does not have great 
importance, since there is little reason to 
condemn this classic classification. 


HISTOPATHOLOGIC CLASSIFICATION 


I am not a pathologist, and my opinion 
has, moreover, no authority. I must say 
that even in this field, the opinions of 
those competent to have them are far 
from being in accord. I accept the classi- 
fication of Hudson (1912). Tumors of 
the optic nerve belong in three categories, 
according to their histologic nature: 
gliomas, much more frequent, arising 
from the nerve trunk; endotheliomas, 
much more rare, arising from the arach- 
noid or from the dural sheath; and fi- 
bromas, still more rare, derived from the 
dural sheath. 


RELATIONS BETWEEN THE TUMORS OF THE 
OPTIC NERVE AND VON RECKLINGHAUS- 
EN’S DISEASE 


The relationship between these tumors 
and von Recklinghausen’s diseases has 
been long and carefully observed by writ- 
ers. The literature concerning this sub- 
ject has been admirably reviewed in the 
work of Davis, which contains a complete 
summary of the pathology involved, as 
described in the publications from those 
of Michel in 1873 to those of recent date. 

Almost all authors consider as a simple 
coincidence the findings of signs of von 
Recklinhausen’s disease in cases of tu- 
mors of the optic nerve and not as a man- 
ifestation of the same syndrome. This is 
mainly due to the knowledge that the optic 
nerve does not resemble the peripheral 
nerves, from which it differs in its sheaths 
and in its sustaining tissue. 


Davis has brought this problem to a 
focus, to his great credit, by Calling the 
attention of ophthalmologists to this gy}, 
ject and by advising a systematic investi. 
gation, in patients with tumors of the optic 
nerve, of all the signs of von Reckling. 
hausen’s disease, specifying soft skin 
nodules, café-au-lait spots, possible |e. 
sions of the choroid, ciliary body, and jris 
in buphthalmus, skeletal deformities, ang 
neurofibromatosis especially of the eyelids 
and orbital nerves. 

It is the first time that an ophthalmolo. 
gist considers tumors of the optic nerve 
chiefly those of the glial type, as one of 
the manifestations of this interesting syn- 
drome, thus opening a field for future 
valuable clinical investigations. 


METHODS OF SURGICAL TREATMENT 


From a study of the history of tumors 
of the optic nerve, two features can be 
well established from a surgical view- 
point. First, these tumors develop most 
frequently in the orbital portion of the 
nerve and do not always extend to the 
cranial cavity; second, even in cases of 
incomplete extirpation in this region, re- 
currences are very rare. This being the 
case, I believe that orbital intervention 
is not palliative but often curative. I do 
not consider it advisable to intervene at 
the beginning by transfrontal craniotomy. 

Woods, of Baltimore, discussing the 
work of Davis, takes the opposite view- 
point, preferring the transfrontal route. 
I agree that this procedure may be advis- 
able for other kinds of deep orbital 
growths, but not for tumors of the optic 
nerve, especially intradural gliomas. |] 
cannot understand why it is necessary to 
open the cranial cavity to extirpate a tu- 
mor which is almost always benign and 
which is exclusively situated in the orbit. 

Among the cases from Brazil, de- 
scribed above, there had not been a recur- 
rence observed after orbital intervention 
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sin cases 1 (2 years), 3 (21 years), 5 proach to the orbit in its superonasal 
(8 years), 6 (1 year), 8 (1 year), and 10 region, which he advised, is much less 
(1 year). The two autopsied cases of Dr. _ practical and much more subject to com- 
W. E. Maffei, in which the tumors en- _ plications. Kronlein’s operation, which is 
ered were purely orbital, bear out preferred by many authors, appears to 
this feature. me to be unnecessary in these cases. 
From these explanations, I believe that When there is evidence that the tumor 
tumors of the optic nerves should be ex- has already invaded the cranial cavity, 
tirpated: (1) with preservation of the transfrontal craniotomy should be first 
eyeball, whenever possible; (2) by enu- employed, followed later by an orbital ap- 
cleation of the eyeball followed by extir- proach, as described in case 11. 
pation of the tumor ; and (3) by exentera- These interventions should not be si- 
tion of the orbit, when the tumors invade _multaneous, that is to say they should not 
the orbital cavity. be performed at the same operation. In 
In the technique of extirpation of the regard to the new technique of removal 
tumor of the optic nerve with preserva- of the bony lining of the orbit and of the 
tion of the eyeball, I have been satisfied optic canal, I can give no opinion, because 
with the procedure of Lagrange, the ex- it has not yet been employed in Brazil, 
ternal orbitotomy of Rollet, and the recent as far as I know. Since this removal as 
method of Davis. I am not in favor of — well as transfrontal craniotomy are deli- 
incising the tumor and evacuating its con- cate procedures, and in the province of 
tents, by the technique of Golovine. Nor the neurosurgeon, they are not advisable 
do I approve of the original technique of | for ophthalmologists to undertake. 
Herman Knapp, because the way of ap- 297, rua Maranhdao. 
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DISCUSSION 


Dr. FrepericK ALLison Davis’ comprehensive study of the case records 


(Madison, Wisconsin) : I am honored by 
the invitation to discuss Dr. Gomes’s ex- 
cellent paper. 

He has assembled and made a very 


of 13 patients, which is indeed a large 
number when one considers the compara- 
tive rarity of these tumors. His paper is 
accompanied by excellent photographs of 
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the material discussed. Unfortunately, a 
copy of his paper was not available to me 
until yesterday, so that it has been im- 
possible for me to make as complete an 
analysis of his case reports as they de- 
serve. 

Dr. Gomes’s observations and com- 
ments concerning the diagnosis and clin- 
ical manifestations of primary tumors of 
the optic nerve are especially thorough; 
I feel he has justly directed attention to 
some erroneous statements which appear 
in the literature. 

He retains the classification originally 
suggested by Hudson, and amplified by 
Verhoeff; namely, (1) gliomas, (2) en- 
dotheliomas, (3) fibromas, or fibroma- 
tosis. It is my belief that the latter group 
(fibromas), which are extremely rare, 
should be eliminated from this classifica- 
tion. They probably belong to the group 
of so-called ‘“pseudo-tumors,” as sug- 
gested by Verhoeff. 

In the series which the essayist reports, 
by far the greater number of the tumors 
were gliomas, which is in accord with the 
statistical data published by various au- 
thors. I found approximately two thirds 
of the cases on record were gliomas, while 
about one third were probably endotheli- 
omas. Much confusion in the pathological 
diagnosis of the tumors appears in the 
earlier literature, since many of the glio- 
mas were erroneously regarded as sarco- 
matous in nature. Hudson and also Ver- 
hoeff have been largely responsible for 
clearing up many of the disputed points 
in this connection. More recently, newer 
staining methods have clearly demon- 
strated the glial nature of the majority of 
the tumors. 

The relationship of tumors of the optic 
nerve and von Recklinghausen’s disease 
has been stressed by Dr. Gomes, and it is 
particularly gratifying to me that he 
agrees with the views I have previously 
expressed in this regard. This was the 


main theme of a paper recently Presented 
by me before the Eye Section of th 
American Medical Association, My gop. 
victions regarding the importance of this 
relationship have been strengthened by 
three additional cases, all in young chil 
dren, which have been brought to my at. 
tention by colleagues, since the publication 
of my paper. Two of these cases haye 
been reported. I had the privilege of per: 
sonally examining two of the patients 
through the courtesy of Dr. Rodman ];. 
vine, one of which was reported in the 
Archives of Ophthalmology in 1939 py 
Rand, Irvine, and Reeves. In this patient, 
the cutaneous lesions, which consisted of 
coffee-colored spots, were either over- 
looked or disregarded by the authors, 
since their significance was not at first rec- 
ognized. The second patient had a propto- 
sis of one eye, numerous coffee-colored 
patches in the skin, and bony changes 
which, upon X-ray study, were regarded 
as characteristic of those at times seen in 
von Recklinghausen’s disease. This child 
had not been operated on at the time | 
saw him, nor has the case yet been re- 
ported to my knowledge. 

The third patient referred to, was a boy 
of three years, reported by Tanner and 
Hertzog in the Wisconsin Medical Jour- 
nal of January, 1940. This patient had no 
cutaneous nor other lesions associated 
with von Recklinghausen’s disease. How- 
ever, at my request, the authors reéxam- 
ined him and members of his family. They 
wrote me “There were no coffee-colored 
patches on the body of the patient or on 
his father or mother, but they were pres- 
ent in two sisters, and also in a paternal 
aunt, grandmother, great-grand- 
mother of the child.” Through the kind- 
ness of Drs. Tanner and Hertzog I made 
extensive histopathologic studies of the 
specimen removed by them, which in- 
cluded the globe and most of the optic 
nerve and tumor. Differential staining 
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revealed a fairly advanced tumor of the 
glioma type. These cases strikingly illus- 
trate a point which I stressed in my paper ; 
namely, that in many of the optic-nerve 
tumors reported in the literature, the as- 
sociated lesions of von Recklinghausen’s 
disease may have been completely over- 
looked. This oversight is understandable 
since the theory of a relationship of these 
tumors and von Recklinghausen’s disease 
had not been definitely established and 
had in fact been dismissed or vigorously 
denied by many outstanding authorities 
in this field of investigation. Further con- 
fusion has arisen from the fact that the 
tumor of the optic nerve may in some in- 
stances prove to be the sole manifestation 
of the disease. However, if von Reckling- 
hausen’s signs are present in either mem- 
bers of the family or relatives, the 
diagnosis should be unquestioned. Un- 
fortunately, from an etiologic standpoint, 
incomplete physical examinations have 
rendered many of the case reports value- 
less. 

With regard to treatment, I am in com- 
plete accord with the essayist. I believe 
some method of retrobulbar removal of 
the growth, with preservation of the 
globe, should be the operation of choice. 
It can be safely carried out in most cases 
if the tumor has not become too large. I 


prefer this approach to the Krénlein pro- 
cedure, since it is simpler and less dis- 
figuring. Dr. Gomes informs me that he 
is also of the same opinion, although 
through an error he was misquoted in the 
abstract. He prefers the Lagrange 
method, which is similar to the operative 
approach that I have employed. If the 
growth is extremely large, enucleation 
with partial removal of the orbital con- 
tents may be necessary. If there is definite 
evidence of intracranial extension the 
transfrontal operation should be the log- 
ical approach in those cases which were 
considered operable. Unfortunately, glio- 
mas of the optic nerve, which are the 
largest group, may be multiple. They may 
extend into, or from the chiasm, or they 
may exist as independent lesions in this 
or other parts of the brain. They are, 
therefore, frequently inoperable from the 
standpoint of complete extirpation, as has 
been pointed out by Cushing, except 
where they appear as an isolated lesion 
in the optic nerve. 

I concur in Dr. Gomes’s statement that 
craniotomies should be reserved for 
neurosurgeons, but I believe the opera- 
tion on the orbit, including exenteration, 
should be performed by ophthalmologists. 

Dr. Gomes is-to be congratulated upon 
his very valuable contribution. 


ented 
the | 
f this 
d by 
chil- 
at. 
ation 
have 
per- 
lents 
n 
the 
by 
ient, 
d of 
10rs, 
rec- 
pto- 
red 
ded 
in 
hild 
ie | 
re- 
doy 
and 
ur- 
no 
ted 
W- 
m- 
ey 
ed 
on 
al 
d- 
d- 
de 
ne 
ic 
Ig 


A NEW APPROACH TO TESTING THE EYES OF SCHOOL CHILDREys 


Tuomas Harrison Eames, M.D. 
Arlington Center, Massachusetts 


The problem of detecting ocular diffi- 
culties sufficient to impair the achieve- 
ment or health of the school child has been 
recognized for many years. Under ideal 
conditions each pupil should receive a 
professional eye examination yearly, but 
this has never been possible because of 
the insufficient number of trained exam- 
iners available. The problem has been met 
in part by a yearly program of visual- 
acuity testing with the Snellen chart, but 
it is not very satisfactory because the test 
fails to screen out many patients with 
visual insufficiency who should be found 
and given glasses or treatment. The 
Snellen test misses many cases of hyper- 
metropia because the vigorous accommo- 
dation of school children usually enables 
the hypermetropic ones to clear their vi- 
sion, at least long enough to read the test 
types and pass the test. It also fails to 
pick up cases of muscular imbalance and 
defects of binocular vision. To estimate 
the efficiency of the Snellen test as an 
instrument for detecting eye trouble 
among school children the cases of 500 
school pupils with eye difficulties suff- 
cient to warrant the use of glasses or 
treatment were reviewed. Each pupil 
included in the group had received a 
professional eye examination and either 
glasses or treatment had been prescribed. 
Fifty-four percent of the cases tested 
20/30 or poorer and would have been 
picked up by a Snellen test used for 
screening, while 45 percent tested 20/20 
or better, notwithstanding their ocular 
trouble, and would have been missed in a 
school-testing program employing the 
Snellen test. 

Some means of detecting the 45 percent 


*From the School of Education, Boston, 
University. 


missed by the Snellen test is highly de. 
sirable, and it was toward that end tha 
work was started on the development of 
an improved screening test for the use of 
teachers. It was recognized that such 
test must fulfil at least three major re- 
quirements : 

1. It must be much more discriminating 
than the Snellen test. 2. It must be 50 
simple that any teacher may give it suc- 
cessfully with the help of a few direc. 
tions. 3. It must not require too much 
time or equipment for administration, 

Several simple tests were brought to- 
gether and combined into an experimental 
unit that was administered to school chil- 
dren in different communities. The re- 
sponses to these tests were studied and 
the inefficient ones, together with those 
that were difficult for teachers to give, 
were eliminated. Among these may be 
mentioned the radiating line or “Clock- 
chart” test for astigmatism. Although it 
is of undoubted value to the trained ex- 
aminer, teachers were generally unable to 
get good results with it. Various stereo- 
graphs were used for screening out 
muscular imbalances but were not very 
successful and gave teachers considerable 
trouble. Finally one was developed that 
will be discussed in a later paragraph. 
Several other stereographs were tried for 
testing fusion and binocular vision, An 
attempt was made to test for deficiencies 
of fusion for different sizes of type, but 
it was found that the community of fune- 
tion of these tests was so great that all 
but one of the stereographs were dis- 
carded permanently. 

There is so much difference of opinion 
as to the amount of hypermetropia that 
calls for correction that the selection of 
the proper lens power for what later came 
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to be called the “lens test” presented a 
difficult problem. Lenses of plus 50, plus 
75, plus 1.00, and plus 1.25 D. were tried 
and discarded. 

It was suggested that one of the sub- 
tests be directed specifically to screening 
at the reading distance, but a review of 
200 pupils tested at 20 feet and again at 
the reading distance revealed the follow- 
ing facts: (a) high correlation between 
the results of distance- and near-screening 
tests among hypermetropic pupils; (b) 
low correlation between the results of 
distance- and near-screening tests among 
myopic pupils; (c) very high percentage 
of myopic pupils screened out by the 
visual-acuity test at 20 feet. For these rea- 
sons a separate subtest to be administered 
at the reading distance appeared to be 
superfluous. 

The present battery of tests includes 
the following subtests :* 

1. Visual-acuity test. The Snellen test 
was used to screen out pupils with eye 
trouble producing low vision, such as 
myopia, amblyopia, and the like. This 
particular visual-acuity test was selected 
for a number of reasons, the more im- 
portant of which are: (a) It is virtually 
the standard visual-acuity test, and is 
widely used in ophthalmology. (b) It is 
used in many schools, and many teachers 
are already familiar with it. (c) It is very 
simple to administer. Children who are 
unable to read the 20-foot line at 20 feet 
fail the test. Some schools have adopted 
20/40 as the level at or below which the 
test is scored as failed, but the author 
considers this too low. Further to sim- 
plify the administration of the test a card 
was prepared with one 20-foot line of 
letters and one 20-foot line of “E” sym- 
bols, the choice of which line to use being 
determined by whether or not the chil- 


* Material for making the test and a manual 


of instructions are now supplied by the World 
Book Co., Yonkers, New York. 


dren to be tested knew the names of the 
letters. Not more than two symbols on the 
line may be failed if the test is to be 
scored as passed. 

2. Lens test. This is a repetition of the 
visual-acuity test, except that the child 
being tested reads the letters (or recog- 
nizes the “E” symbols) while looking 
through a plus 1.50 D. sph. with the eye 
under test. It is evident that this lens will 
impair the ability to see the card clearly 
when used over emmetropic or myopic 
eyes, yet will permit the hypermetropic 
eye to see as well or better than without 
it. The purpose of the test, then, is to 
screen out important cases of hyperme- 
tropia. The test is failed if the child gets 
the same or a better score than he did in 
the visual-acuity test. 

3. Codrdination test. This test is made 
with an ordinary hand stereoscope and a 
stereograph that presents a rectangle to 
the left eye and a chicken to the right eye. 
The proximal edge of the card carrier is 
set 44 inches from the front surface of 
the stereoscope lenses, and it is recom- 
mended that this position be marked for 
convenience in setting the instrument. 
The rectangle is 1.5 by 4 cm., its dimen- 
sions having been determined by noting 
the apparent deviation of the chicken in 
cases of heterophoria which received 
remedial treatment after professional eye 
examination. The limits of the rectangle 
enclose the area of variation among cases 
which, in the course of an eye examina- 
tion, were passed by the ophthalmologist. 
This test is failed when the chicken 
appears to the child to be outside the 
rectangle (or yard). Other failure re- 
sponses are, “The chicken runs in and out 
of the yard,” or “I see only a chicken 
(or a yard).” 

4. Fusion test. This test of binocular 
vision is also made with a hand stereo- 
scope but with a stereograph that presents 
a star and a crescent to each eye, thus: 
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* C C *, The card is placed in the 
carrier and it is set at the position de- 
scribed in the previous paragraph. The 
child is asked what he sees. If he does 
not fuse the * C C * into * C * he is 
permitted to slide the card carrier back 
and forth two or three times in an effort 
to fuse the pictures. The test is failed if 
the pupil is unable to fuse the pictures 

Two general rules have been laid down 
for the guidance of teachers giving the 
test to their pupils: 1. A single failure on 
any subtest constitutes failure of the en- 
tire battery. 2. Children who fail the test 
should be reported to the school physi- 
cian, school nurse, or parents, according 
to the accepted procedure in the school 
where the test is given. 

There is a strong tendency among many 
lay people who administer screening tests 
to attempt to diagnose difficulties dis- 
closed by the testing, and so it is recom- 
mended that the terms “Passed” and 
“Failed” be used in connection with the 
test results. Teachers and other lay users 
should be instructed that the only inter- 
pretation to be placed on a failure re- 
sponse is that the child should be referred 
to the proper authorities for eye exam- 
ination. They also should be informed 
that passing the test does not mean that 
the child is free from eye trouble but that 
he is only somewhat less likely to have a 
serious amount of it than are the others. 
The common medical terms, “Positive” 

-and “Negative” usually mean to the teach- 
er just the opposite of what is meant by 
the physician. To the teacher the term 
“Positive” is equivalent to “Passed,” and 
“Negative” is equivalent to “Failed.” 
This probably came about through the 
general practice of marking standardized 
educational and psychological tests with a 
“Plus” for success and a “Minus” for 
failure. Physicians working with educa- 
tors should avoid these terms and keep 
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in mind this possibility of misunderstand. 
ing. 

One of the criteria of any good test js 
that it measure consistently. Its reliability 
depends on how well it agrees with itself 
when repeated. In order to determine the 
reliability of the test battery it was ade 
ministered twice to 516 pupils, and the 
results of the two administrations were 
compared. The results agreed in 96 per- 
cent of the cases. 

The validity of any screening test fo; 
ocular difficulties is best determined by 
a comparison of the results of the test and 
those of a professional eye examination, 
In how many of the cases indicated by the 
screening test as needing attention to the 
eyes do ophthalmologists find trouble 
sufficient to warrant treatment? This 
proportion is sure to vary with the indi- 
vidual examiner because of the wide 
variation in personal judgment and the 
lack of any mathematical standards for 
correction or treatment. It is probable 
that there can never be such mathematical 
limits because of individual differences 
in patients and their responses to ocular 
difficulties. With this limitation in mind 
the scores of 131 pupils who had also 
received professional eye examinations 
were compared with the oculist’s results 
as to the presence or absence of eye trou- 
ble sufficient to require glasses or other 
treatment. The test results agreed with 
those of the oculist in 95 percent of the 
cases. 

It was learned from a test-by-test study 
of 278 cases that a combination of the 
visual-acuity test and the lens test 
screened out 81 percent of the cases 
screened by the entire battery. The visual- 
acuity test picked out 62 percent and the 
lens test an additional 19 percent in this 
group. This suggests that these two tests 
may be used alone when time does not 
permit the use of the full battery, thus 
doing a reasonably good job of screening 
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4 minimum of time. 

These statistics are presented to help 
n the evaluation of the new test battery 
but no effort has been made to make it 
unassailable statistically. Throughout the 
work of developing the test the emphasis 
has been entirely on the human and social 
values involved and the aim of the work 
has been to produce a test that will pick 
out more cases needing eye care than can 
be accomplished with the Snellen test now 
so widely used. The author thinks that 
this end has been attained but is continu- 
ing his study of the problem with a view 
to further improvement in the test. 


in 


SUMMARY 


A new test for screening out school 
children with important eye trouble is 
described. The purpose of the test is to 
provide a more efficient instrument than 
the Snellen test now so widely used in the 
schools. Statistics on the inadequacy of 
the Snellen test are given, development 
of a new test is discussed, the present test 
battery is described, and a statistical con- 
sideration of its reliability and validity is 
presented. Five hundred sixteen cases are 
involved in the study. 


62 Pleasant Street. 
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THE RETINA AND INTRAOCULAR TENSION DURING 
PROLONGED INSULIN COMA 


WITH AUTOPSY EYE-FINDINGS 


ALEXANDER GRALNICK, M.D. 
Central Ishp, New York 


A previous paper’ reported the retinal 
findings in a series of 70 patients with 
functional psychosis who had received in- 
sulin-shock therapy. In it was given a 
complete review of the literature dealing 
with the fundi in untreated mental pa- 
tients, and the eyegrounds and intraocular 
tension of treated patients. This paper 
should be referred to. Since it was writ- 
ten, Powell et al. have made observations 
of the eyes during insulin coma. They 
conclude that (a) the fundus and optic 
disc become pinker, the veins becoming 
engorged and the arteries relaxed ; (b) the 
vitreous becomes hazy; (c) the intraocu- 
lar tension increases but may subside dur- 
ing the coma; and (d) all these changes 
disappear shortly after the administra- 
tion of glucose. Unfortunately, they did 
not make blood-sugar determinations and 
studied only two cases during one period 
of hypoglycemia. 

Inasmuch as the retina is derived from, 
and is histologically similar to, the brain, 
my first study was made to see what 
changes occurred in it. Pathologic changes 
occur in the brains of experimental ani- 
mals suffering hypoglycemic convulsions 
or comas of several hours’ duration. 
Comas of short duration which are ter- 
minated by the intravenous injection of 
glucose do not result in brain alteration. 
In humans the bulk of work has been 
done on the brains of patients who have 
died after comas of many hours or days. 
These brains show extensive degenerative 
and vascular changes.* 

The retina is similar to the brain in 
still other ways. According to Himwich 
et al.,t Lennox,® and Wortis and Gold- 
farb* the brain consumes glucose almost 


exclusively. It has a respiratory quotient 
of one. In ordinary insulin coma and 
irreversible coma with hyperglycemia the 
brain’s metabolic rate is definitely de. 
creased.*” Grieg et al.’ report that the ret. 
ina most nearly resembles the brain jn 
its consumption of glucose, and Dickens 
and Simer* say the retina’s respiratory 
quotient is one. In fact the latter state 
“the retina occupies a quite exceptional 
position among all animal tissues since 
it has the highest respiration and highest 
anaérobic glycolysis of any tissue yet 
studied.” 

Adler® *° states that the retina and 
brain have the highest rate of glycolysis, 
In an experimental study on cats he 
found the average blood sugar 135 mg. 
percent and the sugar content of the aque- 
ous and vitreous 113 mg. percent and 64 
mg. percent, respectively. He reports that 
the retina’s glycolytic activity is almost 
double that of any other ocular tissue. In 
addition, he says the retina surrounds two 
thirds of the vitreous so that sugar get- 
ting to the vitreous from the choroidal or 
retinal circulations must first be exposed 
to its glycolytic activity. Consequently the 
sugar content of the vitreous is lowest. 
Furthermore, the sugar concentration is 
lowest near the retina and higher ante- 
riorly toward the iris. Lindeman” says 
the retina is one of the most actively 
respiring tissues. Its metabolism compares 
quite favorably with that of the brain in 
frogs. 

My first study showed there were no 
retinal changes in patients sustaining rou- 
tine insulin coma. I am reporting now on 
the eyes of a woman who died after 10 
days of irreversible coma. Study of this 
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case had a five-fold purpose; namely, 
comparison of (a) the fundus with that 
of patients surviving treatment ; (b) the 
ophthalmoscopic findings with the micro- 
scopic; (c) the retinal histopathology 
with that of the brain; (d) the intra- 
ocular tension with those reported for 
routine comas ; and (e) correlation of the 
intraocular tension with the blood and 


spinal pressures. 
ANAMNESIS AND CLINICAL HISTORY 


The patient was a 40-year-old, well- 
nourished, Irish female, weighing 139 
pounds, who was admitted to Central 
Islip State Hospital on June 12, 1939. 
After graduating from public school she 
stayed at home because “she was always a 
home girl who had few friends.” Her 
marked introversion became worse, so 
that during the seven years before her 
admission she barely talked to family 
members and became progressively 
deafer. 

The family, however, found her easy 
to manage until two weeks before her 
admission when she began to have audi- 
tory hallucinations. She thought people 
talked about her, and harbored perse- 
cutory delusions. She became apprehen- 
sive and agitated, trying to leave home 
during the night. Hospitalization became 
imperative. 

On admission, physical examination 
was essentially negative. Her blood pres- 
sure was 140/100. Both ear drums were 
thickened and retracted, but the type of 
deafness could not be determined because 
of her uncooperative nature. The blood 
Wassermann test was negative. 

Preceding and throughout her insulin 
treatment the patient’s behavior remained 
about the same. She was _ inaccessible, 
tense, and perplexed. Frequently she ap- 
peared depressed, agitated, and fearful. 
She expressed numerous paranoid ideas, 
and admitted auditory hallucinations of 


a threatening character. No visual hallu- 
cinations were reported. Sometimes she 
was resistive and uncoéperative. Mainly 
the patient was seclusive and idle on the 
ward. Her condition was classified as a 
case of Dementia praecox, paranoid in 
type. 

On January 12, 1940, therapy was be- 
gun with 15 units of insulin given at 7 :00 
A.M. She usually went into coma at the 
end of the third hour or during the 
fourth hour after injection, and was al- 
lowed to stay in for periods ranging from 
20 minutes to 2 hours and 10 minutes. 
Most of her comas lasted well over an 
hour, and were interrupted by gavage with 
sucrose solution. Sometimes this had to 
be implemented with glucose intraven- 
ously. One hour and 15 minutes after re- 
ceiving 50 units as her twenty-fifth treat- 
ment a generalized urticaria developed. 
She was given sucrose and the rash dis- 
appeared 2% hours later. After this, 
coma could be produced only by increas- 
ing the dosage of insulin, so that on March 
Ist she was getting 125 units. In all she 
received 2,335 units of insulin in 37 sep- 
arate treatments given five times a week. 
The patient had no convulsions but ex- 
perienced 26 comas. 

At 7:19 a.m., on March 7th, she re- 
ceived 125 units of insulin intramuscu- 
larly. At 8:15 her skin was cold and 
clammy and she became restless by 8:30. 
She had twitchings of her head and ex- 
tremities at 8:40, and perspired freely by 
9:00. Her pulse rose to 120 at 9:45 and 
she was reported in coma at 10:00—in 
the middle of the third hour after injec- 
tion. She was tube-fed 140 gm. of sucrose 
at 11:05, and received 100 c.c. of 33-per- 
cent glucose intravenously at noon. 

Her respirations became rapid and ir- 
regular and her blood pressure dropped to 
95/80. She was placed in shock-position 
and given one ampule of coramine intra- 
muscularly. Thereafter she received in- 
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travenously 100 c.c. of 33-percent glucose 
at 1:00 p.m., and 100 c.c. of 50 percent 
glucose both at 2:45 and 7:00 p.m. In ad- 
dition she was tube-fed large quantities 
of orange juice, but aspirations showed 
much residue. The Babinski sign was 
positive bilaterally, and stretching move- 
ments and twitchings of the face and ex- 
tremities were prominent. Decerebrate 
rigidity was noted frequently. 
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glucose in saline as well as Lavages of 
orange juice and egg-nog which she Me 
tained well. Up to the day before she died 
heart sounds remained good, pulse rate 
fluctuated between 80 and 160, reaching 
the latter figure toward the end, ang 
her blood pressure ranged from 115,75 
to 150/110. Her temperature ranged fy. 
tween 99.4 degrees and 104 degrees 
mounting to 107 degrees on the last day, 
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Fig. 1 (Gralnick). Graph showing the 


relation of intraocular tension to blood 


and spinal pressures and sugar levels. 


The patient had suffered a precipitate 
coma. By the next day it was definitely 
irreversible. Her coma had lasted two 
hours before she first received intraven- 
ous glucose; she had a high temperature 
(103.6 degrees), rapid pulse (118), and 
respirations (30), and in addition to mus- 
cular twitchings she vomited some tube- 
feedings. Wortis and Lambert’? report 
such findings as typical of irreversible 
coma. 

The patient stayed in coma to the time 
of her death. There was no sign that she 
would rally. Nutrition was maintained by 
frequent clyses and infusions of 5-percent 


As a rule, respirations were regular and 
varied from 24 to 40. She perspired very 
freely and eliminated well, though incon- 
tinent. The Babinski continued to be posi- 
tive bilaterally. Results of blood chemis- 
tries and spinal-fluid pressures are shown 
on the chart (fig. 1). 

About 18 hours before death she went 
into a rapid decline. Her pulse increased 
in rate, becoming weak and thready, and 
respirations became rapid and _ labored. 
Her blood pressure dropped precipitately, 
so that six hours before death it could 
not be obtained. She perspired profusely 
and had frequent, watery, yellow stools. 
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\ll extremities became cold and cyanotic, 
” her temperature gradually rose to 
07°F. Breath sounds were clear in both 
lungs. The patient died 10 days and 6 
hours after coma began. 


TECHNIQUE OF STUDY 

Throughout her coma the patient’s 
pupils were maintained in a semidilated 
condition with 2-percent homatropine to 
make study of the fundus easier. Oph- 
thalmoscopic examination was done first, 
careful search being made primarily for 
retinal hemorrhage and optic-disc injec- 
tion or edema. The patient was then placed 
in the supine position and the blood pres- 
sure read. Following this three intraocu- 
lar-tension readings were made with the 
Schidtz tonometer holding a 7.5-gm. 
weight. The average was taken as the 
tension for the moment. This procedure 


was followed morning, early and late af- 
ternoon, and sometimes in the evening. 
During the night the patient was not dis- 
turbed. Spinal-pressure readings were 
made in the morning shortly after the 
intraocular tension was taken, and the 
blood sugar was determined at the same 
time. 
FINDINGS 

Fundus. Up to the time of death oph- 
thalmoscopic findings were negative ex- 
cept that there were moderately dilated 
veins on the last day. The retinae showed 
no hemorrhages, exudates, nor pigmentary 
changes, and the discs remained normal 
in outline and color. The vessels main- 
tained their normal ratio in caliber. 

Intraocular tension. Reference to the 
graph will show that the intraocular ten- 
sion remained low throughout the coma. 
It ranged from 21.4 to 13.0 in the left 
eye, and from 19.0 to 11.4 mm. Hg in the 
right eye, and declined to 9 mm. Hg 1 
hour and 15 minutes before death. The 
intraocular tension of the eyes paralleled 
each other closely and remained more or 
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less on an even plane until four days 
before death when a gradual decline set 
in. 

There was no relation between the blood 
pressure and intraocular tension, the latter 
remaining low despite a consistently high 
diastolic pressure. About 18 hours before 
death vascular collapse set in. It is in- 
dicated on the graph by the acute drop 
in the blood-pressure curve after the 
twenty-sixth reading. At 9:15 a.m., 6% 
hours before death, the blood pressure 
could no longer be obtained, but the intra- 
ocular tension at this time was 10 mm. 
Hg, and 1 hour and .15 minutes before 
death 9 mm. Hg. At the moment of death 
intraocular tension could not be measured 
because the eyes were too soft. 

The graph shows that there was no 
direct correlation between the spinal pres- 
sure and intraocular tension. However, in 
the four instances that a spinal pressure 
could be obtained the intraocular tension 
fluctuated with it. Thus, when the spinal 
pressure was 105 mm. water the intra- 
ocular tension was 18 mm. Hg; when 40 
mm., the eye tension was 11.4 mm. ; when 
68 mm., the tension of the left eye was 
14.6 mm., and 13 mm. when the spinal 
pressure was 55 mm. The zeros on the 
graph indicate unsuccessful attempts to 
register the spinal pressure. In these a 
few drops of fluid could be obtained, but 
none would rise in the manometer. A 
cisternal puncture was attempted on the 
morning of death but no fluid was ob- 
tained. It should be noted that during 
these three days the ocular tension slowly 
declined, and at autopsy little spinal fluid 
was found in the ventricles. 

The intraocular tension remained uni- 
formly low despite normal or elevated 
sugar levels in both the blood and spinal 
fluid. 

One other finding is worthy of mention. 
Forty-five minutes before death the eyes 
showed rapid, synchronous, oscillatory 
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movements in the horizontal plane for 
about one-half hour. The oscillation was 
no more than 2 mm. in either direction 
from the mid-point, at which the eyeballs 
seemed to be fixed. This movement some- 
times stopped momentarily on expiration, 
but with no regularity. 


AUTOPSY REPORT 


The post-mortem examination was 
reported by Dr. Reider Trygstad of Cen- 
tral Islip State Hospital, as follows: The 
autopsy was begun 45 minutes after death. 
General external examination revealed a 
well-developed white female. The brain 
weighed 1,370 grams. It was edematous 
and the sulci were shallow and narrow. 
The meninges were transparent and had 
markedly congested vessels. The basal 
arteries were decreased in caliber. There 
were no areas of softening or atrophy. 
The ventricles were smaller than normal 
and contained a diminished amount of 
fluid. 

The chest cavity was negative and the 
lungs were congested at their bases. The 
heart weighed 340 grams and was uni- 
formly dark red. The aortic valve meas- 
ured 5.5 cm. and the pulmonary 6.5 cm. in 
circumference. The abdomen showed the 
serous linings to be smooth and glistening. 
The adrenals were of average size, and 
showed congestion of the medullae. The 
remaining abdominal organs were essen- 
tially negative. The eyes were placed in 
Zenker’s solution immediately after re- 

moval. 
Microscopic examination of the brain: 
Nissl stain. 

This was reported by Dr. Armando 
Ferraro of New York State Psychiatric 
Institute and Hospital and Dr. Max Gold 
of Central Islip State Hospital through 
collaboration of their respective pathology 
laboratories, as follows: In the meninges 
there was a considerable amount of con- 
gestion which extended within the cortex 
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maining layers of the cortex, nerve cells 


and white substance. The veins Were gen 


erally the ones involved, the dilatation hj 
being very pronounced. In the external » 
layers of the cortex, the blood vessels Were % 


often seen entering from the meninges and 
disclosed thickening of their walls. Some 


of the blood vessels could be followed y P 
to the second and occasionally to the third 2 
layer. In addition to these individual long : 


blood vessels, there were, particularly jn 
the lamina molecularis, numerous small 
blood vessels, disclosing also thickening 
of their walls. The thickening of the 
walls was at the expense of the intima jp 
the very small blood vessels and of the 
outer layers and the intima in the medium. 
sized ones. The endarteritic process was 
found also here and there in the white 
substance. As far as proliferation of blood 
vessels was concerned, there was a certain 
amount of newly formed blood vessels, 
but this neoformation was definitely less 
pronounced than the one noticed in other 
cases of insulin encephalopathy. 

The nerve cells in the various layers of 
the cortex were still present in large num- 
ber, sufficient to preserve the normal cyto- 
architecture. There was, however, a cer- 
tain rarefaction of nerve cells distributed 
all over the various cortical layers. Here 
and there, cortical areas were found in 
which the cytoarchitecture was somewhat 
disturbed, and other areas, much less 
numerous, in which the disturbed lamina- 
tion was quite pronounced (figs. 2, 3). In 
the cortex, generally speaking, one en- 
countered a more pronounced pathological 
process in the lamina molecularis where 
the vascular component of the pathological 
process was more prominent. In the re- 


were seen undergoing various degenera- 
tive changes, mostly chromatolysis. De- 
generative process in the nerve cells led in 
certain areas to the severe type of degen- 
eration, and remnants of nerve cells and 
shadow cells were seen here and there. 


| 


TENSION DURING PROLONGED INSULIN COMA 1179 


Fig. 2 (Gralnick). Low-power magnification of the cortex to show the rarefaction of nerve 
cells and consequent disturbed lamination in addition to the increased vascularity and endarteritic 


changes. 


Fig. 3 (Gralnick). High-power magnification of the cortex to illustrate the increase 


cularization of various cortical layers. 


In the white matter, was found, with 
various degrees of intensity, a glia pro- 
liferation as expressed principally in in- 
crease of glia nuclei. Especially surround- 
ing the blood vessels and along the blood 
vessel walls, were collections and rows 
of glia nuclei, presumably nuclei of oligo- 
dendroglia cells. Fat products of degen- 
eration were found in the various cortical 
layers in correspondence particularly to 
the areas where the nerve-cell degenera- 


d vas- 


tion was most pronouncd. Fat-degenera- 
tive products were found in the perivas- 
cular spaces and within the nerve cells. 
Concerning the distribution of the path- 
ological findings, it was seen that the 
frontal, temporal, and occipital areas were 
more severely damaged than the rest of 
the brain. In the temporal lobe, it was 
particularly the Ammon’s horn that 
showed more pronounced vascular and 
cellular changes. In the Sommer sector of 
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the Ammon’s horn, was found a consider- 
able destruction of nerve cells which at 
low power gave the impression of discon- 
tinuity of the lamina pyramidalis (fig. 4). 
Fat products of degeneration were more 
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Fig. 4 (Gralnick). 
cells in the lamina pyramidalis of the Ammon’s horn. 


prominent in the Ammon’s horn, particu- 
larly within the nerve-cell elements. In 
the cerebellum, vascular changes in the 
direction of endarteritis were more pro- 
nounced in the lamina molecularis. Homo- 
genization of the Purkinje cells was a 
common finding, and in the white sub- 
stance glia proliferation of the cerebellum 
nuclei was quite pronounced. No ap- 


Illustrating the disturbance 


preciable clumping of granular cells Was 
noted. 

Comment: Altogether, we were dealin 
nonspecific, characterized b 
histopathologic 
volvement of the vascular sys- 
tem and nerve cells. The path. 
ologic findings of the Vascular 
system were along the lines aj- 
ready described in other cases 
of insulin encephalopathy ; that 
is, hypertrophy and _ hyper. 
plasia of blood vessels. The en- 
darteritic process was, how- 
more pronounced here 
ee than the proliferative. Both 
. vascular hypertrophy and hy- 
perplasia were present in a 
, moderate degree. 
Involvement of the nerve 
ta} cells consisting mainly of de- 
generative changes led to a cer- 
tain amount of destruction of 
the elements, but not in any 
pronounced degree. Thus, the 
cytoarchitecture was affected 
only here and there, particu- 
larly in the frontal, temporal, 
and occipital areas. 


HISTOPATHOLOGY OF THE EYE 

The eye was examined by 
Dr. L. v. Sallmann, of the De- 
partment of Ophthalmology, 
Columbia University College 
of Physicians and Surgeons. 
His report follows: 
The epithelial cover was ab- 
sent in parts and in others reduced to two 
or three layers with destruction of normal 
arrangement. The corneal parenchyma, 
elastic membranes, and endothelium were 
normal. Pigment deposits were seen on 
the posterior surface. 

The anterior chamber was normal in 
depth and content. Filter pectine showed a 
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reat number of pigment deposits. The 

angle of the anterior chamber was free. 
The iris and ciliary body were normal. 
Lens: Capsule and epithelium were 


normal. The nucleus was removed in im- 


bedding. 
The choroid was normal in toto. 


The retina was artificially detached, in 
a good state of preservation. The layers 


Fig. 5 (Gralnick). 
Low-power magnification 
to show normal optic 
cup with engorgement of 
the vein. Numerous arti- 
facts above the cup. 


were normal in thickness. There were no 
signs of pathologic changes in the nerve- 
fiber layer. Ganglion cells (hematoxylin 
and eosin, Mallory, and different forms 
of Nissl stain) were mainly normal in 
number and structure. The nuclei were 
well preserved with the exception of a 
few hyperchromatic nuclei lying in an aci- 
dophile cytoplasmic mass. Nissl bodies 
were on the whole unstained (Zenker’s 
fixative). A very small number of them 
could be demonstrated, lying normally 
close to the cell periphery in a semicircle. 
There was no vacuolization of the cyto- 
plasm, The inner and outer granular lay- 
ers were also well preserved, but a few 


cells showed pyknotic nuclei with chro- 
matin clumping. Rods and cones seemed 
to be normal insofar as could be deter- 
mined in celloidin sections (figs. 5, 6, 7). 

The optic nerve showed no lesion in 
hematoxylin and Weigert sections. Mar- 
chi’s stain was not applicable because of 
the fixative. 

Diagnosis and Discussion: Abrasion 


of cornea with regenerative changes of 
epithelium; scattering of pigment in the 
anterior chamber; artificial retinal detach- 
ment. 

The changes of the ganglion cells and 
the granular layers could not be evaluated 
on account of the fixative. The pyknotic 
changes in the granular layers were not 
extensive enough to be considered patho- 
logical but the possibility of a slight de- 
gree of degeneration cannot be ruled out. 


SUMMARY AND DISCUSSION 


The literature contains no report on the 
eye during irreversible insulin coma, Al- 
though many brains have been studied, 
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the retina—which is a similar structure— 
has not. This paper reports a study of the 
eye during 10 days of insulin coma. It 
describes the retina during life and its 
histopathology in relation to that of the 
brain after death. It also shows the corre- 
lation between the intraocular tension and 
the blood and spinal pressures on one 


Fig. 6 (Gralnick). Moderately high-power 
magnification of retina showing normal archi- 
tecture. 


hand, and the blood- and spinal-sugar 
levels on the other. 

The brain pathology will not be dis- 
cussed here because it has already been 
covered in comprehensive studies in the 
literature.* It need only be mentioned that 
in this case the brain changes are typical 


_and extensive. 


The retina bears several striking simi- 
larities to the brain. Histologically it has 
a similar cellular structure, and embryo- 
logically it is a derivative of the brain. In 
addition, it too has a respiratory quotient 
of one, indicating that its chief nourish- 
ment is glucose. It could logically be as- 
sumed that because of these similarities 
the pathology in the retina would resemble 
that in the brain. This, however, does not 
seem to be the case. 


The retinal changes were slight, Those 
reported here might be due to the coma 
but it is just as likely that they were post 
mortem in nature. Certainly with the ex. 
tensiveness of the brain pathology the 
retina might be expected to show marked 
changes. Instead it “was in a good state 
of preservation,” and the ganglion Cells, so 


Fig. 7 (Gralnick). High-power magnifica- 
tion of same section of retina showing cellular 
detail. 


markedly altered in the brain, were 
“mainly normal with the exception of a 
few hyperchromatic nuclei.” 

Although more similar cases must be 
studied, we may speculate on the physi- 
ological mechanisms proposed to explain 
the brain pathology,'* and see if our find- 
ings support them. The chief supposition 
is that insulin hypoglycemia causes an 
intracellular anoxemia which eventually 
destroys the brain-cells. Wortis'* and 
Himwich’ state that the brain’s dimin- 
ished metabolism produces the pathology, 
for in reality there is no anoxemia. The 
metabolic rate of the retina compares fav- 
orably with that of the brain. I do not 
know, however, how it is affected in 
irreversible coma of this type. Nonethe- 
less, from the evidence one would expect 
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a decrease in it also, with resulting dam- 
age. It is curious that this did not occur. 

A second theory that vascular disturb- 
ance produces the brain damage is not 
well supported by our evidence. The 
retina showed no focal areas of necrosis, 
and the vessels were all normal. Even the 
laver of rods and cones, which has no 
direct blood supply of its own but gains 
nourishment from the contiguous chorio- 
capillaris, did not suffer. Perhaps the 
retina was saved because its blood supply 
is richer than that of the brain. 

If the third concept, that insulin acts 
as a toxin directly on the brain-cells, is 
correct, why then does the retina escape ? 
It is very sensitive to other toxins, and 
should react to insulin if the latter is a 
damaging agent, and given in large doses. 

Himwich’® states that the clinical 
changes occurring in hypoglycemia show 
that the newer portions of the brain are 
first affected. Later the functioning of 
phylogenetically older layers is affected. 
Heymans’® says that acute anoxia shows 
ihe cerebral cortex most vulnerable, and 
the upper portion of the brain-stem and 
medulla less vulnerable in that order. 
With the aid of electrograms Hoagland” 
showed that during hypoglycemia the ac- 
tivity of the cerebral cortex was depressed 
before that of the hypothalamus. 

From the foregoing Himwich’® sup- 
poses that the older portions of the brain 
are less sensitive. They have smaller en- 
ergy requirements, and are therefore more 
resistant to hypoglycemia than younger 
parts with their higher metabolic rate. 
Thus, when sugar is given, the older parts 
are first to recover. All of this may ac- 
count for the phylogenetically older ret- 
ina’s apparent resistance to damage dur- 
ing coma. In addition the blood-sugar level 
of this patient could have been high 
enough to spare the retina but not the 
brain. The disconcerting feature, however, 
is that studies’ * show the retina’s 
metabolic rate to be very high. It should 


thus be responsive to hypoglycemic 
changes despite its older phylogenetic age. 

The intraocular tension in the case pre- 
sented was uniformly low, declining to 
very low levels in the last days of life. 
This finding agrees with that of many 
who have made a similar observation dur- 
ing routine insulin comas.’® The ocular 
tension showed no correlation with the 
blood pressure or of the sugar levels of 
the blood and spinal fluid, but did fluctu- 
ate somewhat inexactly with the spinal 
pressure. 

The spinal-fluid pressure was uniform- 
ly low. This fact, coupled with the dimin- 
ished amount of fluid in the ventricles and 
the failure to obtain a spinal pressure dur- 
ing the last three days, despite cerebral 
edema, may account for the lowered in- 
traocular tension. Obviously, there was 
some defect in the system that forms 
spinal fluid and maintains its pressure. 
Perhaps this was in the choroid plexus, 
for the blood pressure stayed at a good 
level. 

Ophthalmoscopic examination of the 
retina was normal during life, and con- 
firmed by the microscope. This evidence 
supports my previous finding’ that insulin 
coma, routinely given, does not affect the 
retina. 

CONCLUSIONS 

In prolonged insulin coma of 10 days’ 
duration: (1) The retina appeared to es- 
cape damage although the brain sustained 
extensive injury. (2) The ophthalmo- 
scope revealed no gross pathology. This 
finding supports one made in a previous 
paper that the fundi are negative in pa- 
tient with functional psychoses given rou- 
tine insulin-shock therapy. (3) The intra- 
ocular tension remained uniformly low, 
and fluctuated inexactly with the spinal 
pressure. (4) The intraocular tension had 
no relation to the blood pressure or blood- 
and spinal-sugar levels. (5) The finding 
of lowered intraocular tension corre- 
sponds to that of most investigators who 
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report the same in routine insulin comas State Hospital for his cooperation, and to 
of short duration. Dr. E. Burchell of the New York Eye ang 

The writer wishes to express his thanks Ear Hospital for preparation of some of 
to Dr. Marcus Shatner of Central Islip the slides studied. 
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OCULAR ONCHOCERCIASIS* 


ArTuRO QueEvepo, M.D. 
Guatemala, Central America 


Translation by FRepERIcK A. Wies, M.D. 
New Haven, Connecticut 


American onchocerciasis was discov- 
ered in 1915 by Dr. Rudolfo Robles, a 
physician in Guatemala. In America this 
disease has been observed only in Mexico 
and in Guatemala. In the latter country it 
has been studied by Robles, Calderon, 
Pacheco Luna, Estevez, Diaz, Strong, 
Mira, and de Leon; in Mexico, by Ocho- 
terena, Hoffmann, Toroella, Silva, La- 
rambe, and some others. 

Onchocerciasis as it exists in Africa is 
caused by Onchocerca volvulus; it has 
various appearances, and in many of its 
manifestations is identical with American 
onchocerciasis. The changes in the eye in 
African onchocerciasis have been de- 
scribed by Hissette. 

In Guatemala the disease is limited to 
three zones, which are found at an ele- 
vation of 1,200 to 4,500 feet above sea 
level. 

Before giving a description of ocular 
onchocerciasis, I shall present a résumé 
of generalized onchocerciasis, 


AMERICAN ONCHOCERCIASIS 
The onchocerca in man is manifested 


by the presence of fibrotic nodules lo- 


*Read before the first Pan-American Con- 
gress of Ophthalmology, in Cleveland, October 
11-12, 1940. 


calized more or less superficially. They 
are found with more frequency under the 
hairy skin, along the ribs or crest of the 
ilium, near the elbow, and as a general 
rule near the flat bones. These fibrotic 
nodules contain the adult parasite, a spe- 
cies of the genus onchocerca, Onchocerca 
caecutiens. 

The female is a filiform worm which 
measures 30 to 50 cm. in length. The male 
measures 2 to 3 cm. in length and is 
0.2 mm. thick. One or several females 
or males may be found in a tumor. The 
fecund female contains thousands of eggs, 
some already embryonic, and many em- 
bryos or microfilaria that move actively. 
When liberated from the mother, these 
microfilaria emerge from the nodule, 
erupting through the skin, and spreading 
all over the surface of the body. They 
measure 300 to 400 micra in length and 
10 to 15 in thickness. 

A biopsy of the skin of an individual 
infected with filaria, shows living micro- 
filariae, and in general the nearer the 
biopsy is made to the tumor, the greater 
the number of microfilariae found. 

Skin changes are produced when the 
microfilariae are very abundant. When the 
process resembles erysipelas, there is a 
thickening and hardening of the skin of 
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the face which give the patient a char- 
acteristic appearance. The tumors are 
tolerated without much trouble, and never 
induce inflammatory reaction. It may be 
said that outside of the erysipeloid form, 
which is seen but rarely, the only damage 
that onchocerciasis effects is manifested 
in the vision. It is for this reason that 
onchocerciasis should be considered as a 
disease of the eyes. 

Transmission is by Simulium flies as 
intermediaries. Robles of Guatemala, 
when describing onchocerciasis, suggested 
that the Simulium fly could be the vector 
of the disease, which was confirmed later. 

The fly bites an individual and imbibes 
many microfilariae. Within the fly, the 
microfilaria follows part of its evolution- 
ary cycle. At first, its movements appear 
to be excited and are made violently. 
Later the parasite begins to grow. It is 
thought that 8 to 10 days are needed for 
the parasite to attain the stage called in- 
fective; that is to say, ready to be trans- 
mitted to man. 

The early extirpation of the nodules, 
or source of microfilaria, is preventive 
treatment for the ocular lesion. Although 
it is not definitely known how long they 
live, the microfilariae disappear in 4 or 5 
months after removal of the tumor. The 
serious problem is presented when the 
microfilariae are in the skin and eyes and 
cannot be localized in a nodule. Various 
treatments have been tried to destroy the 
microfilaria, but there is no effective rem- 
edy as yet. 


OCULAR ONCHOCERCIASIS 


The ocular changes of onchocerciasis 
are produced by the presence of micro- 
filaria in the eye. I used to think that the 
“toxins” that the adult parasite produced 
in the nodule were responsible for the 
ocular signs ; however, I have never found 
ocular changes without having been able 
to prove the presence of the microfilaria 
in the eye, in one form or other. 


ARTURO QUEVEDO 


The ocular symptoms appear fairl 
soon after the formation of the nodule 
The course of the ocular affection js 7" 
sidious. At first irritation and congestion 
lacrimation, and photophobia are the mo 
important symptoms. Sunlight and arf. 
ficial light even though not excessive dis. 
turb the patient a great deal. There ar 
also slight changes in the accommodation, 
and fatigue. 

This period of the onset can last , 
long time; if the influence of the micro. 
filaria on the eye is slight, many years, 
When there are several nodules, and espe- 
cially if they are located in the head, the 
course of the ocular affection is more 
rapid. The photophobia increases, and the 
signs of a subacute iritis are observed 
Sometimes there is a period of quiescence. 
as if there were an adaptation, only to 
have the picture of iritis repeated: ciliary 
congestion, slight turbidity of the aqueous 
humor, small and only slightly mobil 
pupil, and in serious cases posterior 
synechiae, pupillary membrane, and oc. 
clusion of the pupil. 

The advanced lesions of onchocerciasis 
may be divided into three types: (1) that 
in which the principal lesion is anterior or 
the inflammation subacute, in which the 
cornea, iris, pupil, and ciliary body are 
especially affected ; (2) the type with pos- 
terior localization with only a slightly ap- 
preciable inflammatory reaction, including 
changes in the choroid, retina, and optic 
nerve (there are severe cases of this type 
in which only close examination can show 
us alterations of the anterior segment of 
the eye) ; (3) a combination of the first 
two types, complicated sometimes by sec- 
ondary glaucoma. The three types fre- 
quently lead to blindness. 

Fortunately, in the great majority of 
cases of onchocerciasis, only benign ocv- 
lar symptoms, or those of the onset, are 
observed. 

Examination an individual with 
symptoms of the onset shows us slight 
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OCULAR ONCHOCERCIASIS 


ges of the conjunctiva: congestion, a 


chan 
ntous secretion, and lacrima- 


little filame 
n. If a biopsy specimen of the con- 


junctiva is taken and the tissue is placed 
a physiological salt solution under the 
microscope, 1n a few minutes one can see 
the microfilaria emerging with active 
movements. 

The cornea shows the keratitis char- 
acteristic of onchocerciasis. There are 
small whitish opacities near the limbus 
in the horizontal meridian, both on the 
nasal and temporal sides; they are round 
and about 0.25 to 0.5 mm. in diameter. 
Almost always they are multiple, and on 
rare occasions appear conglomerate in the 
beginning. In general, they are located in 
the most superficial part of the substantia 
propia of the cornea, but it is not unusual 
to see them deeper in the tissue. They are 
the result of the inflammatory reaction 
produced by the body of a dead micro- 
filaria in the cornea, With the slitlamp I 
have been able to follow the behavior and 
evolution of the microfilaria in the cornea. 
setween the fibers of the substantia pro- 
pria of the cornea, the larva remains al- 
most immobile, and it may be seen to 
elongate to effect its characteristic move- 
ments. Although very slowly, it changes 
its position on rare occasion, retraces its 
progress, and disappears from the cor- 
nea, 

Generally, perhaps from its imprison- 
ment in the hard substance of the cornea 
and from not having found sufficient nu- 
trition, it dies in the cornea. Then com- 
mences its disintegration and the inflam- 
matory reaction which this produces. At 
the two ends one can see that the sharp- 
ness of demarcation is lost and there is 
formed a zone of opacity around the ex- 
tremities ; later the rest of the body also 
disintegrates, and by the juncture of the 
two opacities that have been formed at the 
ends, a large opacity of circular form oc- 
curs, This is the origin of what is called 
“punctate keratitis” of onchocerciasis. 
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These opacities may become very numer- 
ous. They are most numerous at the pe- 
riphery near the midline of the cornea. 

Another of the changes in the cornea, 
which although not constant is observed 
frequently, is a collection of coffee-colored 
pigment, also localized in the horizontal 
meridian on both sides, very near the 
limbus. With the slitlamp it is observed 
to lie superficially in the substantia pro- 
pria, and to be composed of thousands of 
tiny patches of pigment. These particles 
have an elongated form and _ resemble 
groups of bacilli, all oriented in more or 
less the same direction. Although the 
microfilaria disappears for one reason or 
another, the pigment remains in the cor- 
nea for a long time. It seems to be a 
continuation of the process of pigmenta- 
tion that is observed in the conjunctiva 
when the onchocerciasis has remained for 
some time, and that is also localized along 
the temporal or nasal side, near the cor- 
nea. 

Vascularization is another of the le- 
sions of the cornea caused by the oncho- 
cerca. It may be superficial or deep. Gen- 
erally it is observed in old advanced cases, 
when the transparency of the cornea is 
affected ; and above all when in the prog- 
ress of disintegration of the dead micro- 
filariae, phenomena of reaction with exu- 
dation that have produced changes in the 
epithelium of the cornea have taken place. 
This vascular reaction greatly resembles 
the “pannus” of trachoma, but its localiza- 
tion is on the nasal and temporal sides and 
slightly below ; almost never is there su- 
perficial vascularization above. 

Deep vascularization is observed also 
in cases of old corneal lesions. It is rather 
moderate and very similar to interstitial 
keratitis. There can be no doubt that the 
origin of this vascularization is for de- 
fense, to aid in the absorption of the 
remnants of the microfilariae and their 
toxins, and to supply the deficient nutri- 
tion of a cornea with many points of 


1188 


altered transparency. In cases in which 
the influence of the microfilaria is not 
excessive, I have seen these states of 
vascularization favorably modified by 
treatment with compounds of riboflavin. 

Changes in Descemet’s membrane 
caused by onchocerciasis cause its loss of 
transparency. Small areas of exudate are 
seen frequently on examination with the 
slitlamp, and on careful observation one 
can see vertical folds in the membrane. 
On the endothelium of the cornea are de- 
posited particles of pigment from the iris, 
but only in slight amount. Whitish de- 
posits of leukocytes on the endothelium 
are rare; when they do occur they are 
very scanty. 

Lesions induced by onchocerciasis do 
not effect changes in the sensitivity of the 
cornea, and only in the cases in which the 
epithelium has been seriously disorganized 
is there diminution of the sensitivity and 
staining of parts with fluorescein. 

The anterior chamber will present the 
picture of subacute plastic iritis. In ad- 
vanced cases with pronounced iris lesions 
the angle of the anterior chamber loses 
its depth, especially below. Almost in all 
cases of ocular onchocerciasis, even at the 
onset and when the symptoms are but 
slight, one can see the microfilariae free 
in the anterior chamber ; they float, mov- 
ing very actively, and with retroillumina- 
tion by the slitlamp they can be followed 
for a long time, and occasionally are seen 
to disappear behind the iris. As they are 
not numerous in the anterior chamber, 
examination must be made with great 
minuteness if one wishes to find them. 
Many times I have found them only after 
four or five examinations on different 
days in individuals in whom the onset of 
ocular participation of the disease was 
only suspected. 

The changes of the iris and the pupil 
are characteristic ; and it is not difficult to 
make a diagnosis of onchocerciasis when 
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these lesions acquire their typical aspect 
During the early stages the iris Present 
the aspect of subacute iritis; later it “4 
gins to swell, especially towards the Pupil 
lary border. 

The pupil acquires in some cases the 
appearance of “the hole in a doughnut” 
The pigment border, the continuation 9 
the pigment layer of the iris, disappears 
in the inferior segment, and at times com- 
pletely; the iris swells up increasingly 
near the pupil; the latter loses its mobility 
and becomes elongated vertically beloy. 
Later, posterior synechiae are formed 
and the exudation may lead to occlusion 
of the pupil. In this condition the pupil 
appears to be irregular and very small 
After the period of swelling of the iris 
and if the disease has tendencies to ad. 
vance, the onset of atrophy of the iris 
supervenes, with patches in which the iris 
has lost its normal color and _ becomes 
thinned. 

During this period, the vascularization 
of the iris, which is visible in some cases, 
increases and often comes to cross the 
pupil. I have seen cases of almost com- 
plete atrophy of the iris. 

In other advanced cases there is no 
pupillary occlusion, but rather an exag- 
gerated lengthening downward, which 
gives the impression that an iridectomy 
has been made. 

With the slitlamp one cannot see the 
microfilariae in the iris, but I have had 
occasion to see them coming out from 


this layer with only part of their forms | 


free. By patiently observing these cases 
one can see them liberate themselves com- 
pletely. In histologic sections one can 
appreciate very well their growth, and 
segments of microfilaria are seen in the 
muscular layer of the iris. The irritation 
produced by the larvae and their toxins 
in an iris already sensitive and irritated 
seems to me one of the causes of the pho- 
tophobia so constantly observed in cases 
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OCULAR ONCHOCERCIASIS 


of ocular onchocerciasis. 

The lens does not suffer very great 
modifications when the disease takes a 
benign course, apart from some deposi- 
ions of particles of pigment from the 
iris which adhere to the anterior capsule. 
In advanced cases and when there has 
been considerable inflammatory reaction, 
opacities and complete opacification of the 
lens are frequently manifest. 

During the course of inflammatory al- 
terations of the anterior segment of the 
eye, constituting the first group men- 
tioned, the ocular tension is maintained 
at normal or subnormal; but it is fre- 
quent to observe cases complicated by 
secondary glaucoma, and in these cata- 
racts are developed peculiar to this affec- 
tion. It is to be noted that the irido- 
cyclitis of onchocerciasis with secondary 
glaucoma is particularly refractive to 
treatment. 

The lesions of the fundus of the eye, 
which can be observed when there is slight 
involvement of the anterior segment, are 
atrophy of the optic nerve and chorioreti- 
nitis of various types. 

Atrophy of the nerve is observed in 
young individuals who have suffered from 
onchocerciasis with multiple tumors of 
the head or adjacent regions. I have never 
observed atrophy without other ocular 
symptoms, and above all without other 
lesions in the fundus. The course fol- 
lowed is slow; there is a progressive con- 
traction of the fields of vision and central 
vision decreases gradually, 

In the cases in which there are in- 
creases in the intraocular pressure, and 
this is continued for some time, the nerve 
presents a typical glaucomatous excava- 
tion, and the fields of vision suffer the 
changes typical of glaucoma. 


1189 


Chorioretinitis is the rule when the 
ocular lesion has been active for a long 
time. Rarely does it develop acutely ; usu- 
ally its course is very slow. There are 
deposits of pigment, which, without other 
visible signs, accumulate in the neighbor- 
hood of the nerve. At first there appear 
blackish areas which unite to form thicker 
patches. These changes also occur in the 
rest of the fundus, and the macula is often 
affected. It is not unusual to see large 
masses of black pigment near a white 
area of bared sclera. 

There is another type of retinitis that 
is observed, especially in old cases, in 
which the anterior segment has been 
slightly affected; this is the type that re- 
sembles retinitis pigmentosa, with its ap- 
pearance of “salt and pepper” in the ret- 
ina, especially in the periphery. The arter- 
ies are very much diminished in caliber; 
there are zones of exudation along the 
vessels. These patients complain of diffi- 
culty in seeing at night. Outside of very 
limited cases and others in which the data 
cannot be obtained with certainty, one can 
be sure that no familial nor hereditary 
factor exists in the patients of this type 
which could make one think of an etiology 
other than onchocerciasis. 


SUMMARY 


American onchocerciasis should be con- 
sidered as an ocular affection. Only com- 
plications in the eyes are serious. 

The nodules ought to be excised. When 
cases of onchocerciasis present themselves 
without apparent tumors, these should be 
searched for with great care. 

Treatment to destroy the microfilaria 
will avert ocular complication. Such treat- 
ment is still to be discovered. 
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NOTES, CASES, INSTRUMENTS 


A PORTABLE SLITLAMP* nosis of external ocular conditions than 
were their predecessors. Satisfactory ex. 
amination of a patient in the home Or 
hospital is often impossible without the 
use of slitlamp microscopy. 

The slitlamp has become an essential The writers believe they have designed 
piece of equipment for the ophthalmolo- a portable instrument that retains most 
gist, and the younger ophthalmologists of the features of the major slitlamps but 
are far more dependent upon it for diag- that can be used in the home, hospital, or 


Jerome W. Bettman, M.D., 
AND G. STuART MCNAIR 
San Francisco 


Fig. 1 (Bettman and McNair). The slitlamp in use as a hand instrument. 


office, and one that can be purchased for 
* From the Department of Ophthalmology, less than half the price of the larger m- 
Stanford University Medical School. struments. 
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It is pertinent to consider some of the structed instruments without regard for 
essential principles upon which adequate _ size, portability, or expense. 
slitlamp technique is dependent : The instrument presented in this paper 
The great advantage of slitlamp micros- 
over examination with ordinary 


Ins than 
tory ex. 
or copy 
0ut the | oblique illumination is the fact that an op- 
ical section can be examined. A well- 
lesignel | defined optical section depends upon bril- 
liant illumination and accurate focusing of 


1S Most 
mps byt | the image of the slit. 
ital, of If the lamp arm does not move abso- 


jutely independently of the microscope, 
much of the advantage gained from a bril- 
liant narrow optical section is lost. 

The apparatus must permit firm con- 
tact with the patient’s head; otherwise 
adequate focusing is impossible. 

The microscope should, likewise, permit 


Fig. 3 (Bettman and McNair). Schematic 


drawing of the lamp and condensing lens sys- 
tem, 


represents an attempt to construct a port- 
able and relatively inexpensive slitlamp 
that embodies the features essential to 
good biomicroscopy. 

As may be seen in the accompanying 
photographs, the instrument may be used 
in the hand (fig. 1) or supported on a 
small stand (fig. 2). The magnification 
is supplied by an ordinary monocular mi- 
croscope with an erecting system. A 10X 
ocular and a 48-mm. objective are used. 
Magnification may be varied from 8 to 25 
diameters by altering the length of the 
tube. The microscope is focused on a rack 
and pinion with a wheel on either side of 
the instrument that can be operated by the 
thumb of either the right or left hand— 
depending upon which eye is being ex- 


Fig. 2 (Bettman and McNair). The slit- amined. 
lamp mounted on a stand for use at the re- The lamp and condensing lens system 
fractionist’s table. are shown diagrammatically in figure 3. 
The lamp contains a special rectangular- 
for adequate focusing. Although the designers shaped filament that is present only in 
ine of the larger slitlamps have all taken cog- the center of the lamp and thus produces 


nizance of these principles, they have con- a concentrated spot of light. It operates on 
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a 7-volt transformer with a 3-ampere out- 
put. The condensing system supplies an 
exceedingly narrow brilliantly illuminated 
slit that can be accurately focused. The 
width of the slit can be varied at will. The 
length can be altered from a bundle of 
light 0.5 mm. in diameter to a slit 5.5 mm. 
long. 

The lamp and condensing system are 
supported by an arm that can be moved 
without moving the microscope. Thus, il- 
lumination can be directed toward the eye 
at any desired angle, and can be used from 
either the right or the left side of the mi- 
croscope. When the arm is in the desired 
position it can be locked. A small knob 
on the illuminating lens permits accurate 
focusing of the light at the desired depth 
in the eye, as in any of the large slitlamps. 

The headrest is an essential part of the 
instrument. It is pressed firmly against 
the patient’s forehead, the patient’s head 
being braced against the back of a chair, 
or against the pillow if he is in bed. The 
slitlamp is steady but can easily be moved 
in any direction by sliding the rest along 
the patient’s forehead.* 

The value of a monocular microscope 
may be questioned by some. The judg- 
ment of depth depends far more upon 
focusing along the optical section than 
upon stereopsis. A binocular microscope 
would increase the cost and weight of 
the slitlamp to a degree that would out- 
weigh any advantages obtained. 

It is not within the scope of this paper 


* Although somewhat unwieldy, the instru- 
ment is not unduly so—as is the case with any 
new instrument, a moderate amount of practice 
is necessary to become adept in its use. It is 
not as unsteady as one might think if the pa- 
tient’s head is pressed firmly against the back 
of the chair or pillow, and the rest on the 
instrument is pressed securely against the pa- 
tient’s forehead. I have used it repeatedly in 
examining rabbits’ eyes and have found it easy 
and more convenient than larger instruments. 
It is manufactured by Woed-McNair, Instru- 
ment Makers, 12 Geary Street, San Francisco, 
California. 
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to enumerate the many conditions in 
which the slitlamp is of aid asa diagnostic 
instrument. Thep ortable slitlamp jg Dri. 
marily intended for the examination of 
nonambulatory patients in whom it is im, 
portant to determine the depth of a pene. 
trating wound, presence of injury to the 
lens capsule, or of an aqueous flare, and 
the like. The instrument may also be used 
at the refractionist’s table to make routine 
biomicroscopy more convenient, 
450 Sutter Building. 


BLACK AND WHITE SILK 
SUTURES*+ 


ConrAD BERENS, M.D. 
New York 


Because of the greater danger of in. 
fection when catgut is used and the 
marked reaction observed following re. 
section,’ retroplacement,? and transplan- 
tation of Tenon’s capsule*® for adhesions 
between the sclera and the ocular mus- 
cles, unusually fine silk sutures have been 
developed.; These sutures have produced 
little reaction and the white silk sutures 
are especially valuable when it is desir- 
able to bury sutures, as in the operations 
mentioned above. The double-armed 
black silk sutures have been developed 
especially for keratoplasty but are use- 
ful in conjunctivoplasty, transplantation 
of pterygia, and muscle operations when 
the sutures are brought through the con- 
junctiva and tied on plastic strips or but- 
tons.{ The single-armed black silk sutures 
were designed especially for suturing cat- 
aract wounds.* 

Description of white silk sutures. 
These unbleached sutures (designated 
P290) consist of pure silk, free from the 


* Made by Davis and Geck, Brooklyn, New 
York. 

+ Development aided by the Ophthalmo- 
logical Foundation, Inc. 

t Made by V. Mueller and Company. 
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natural gum. The silk is size six-0, this 
gauge having been determined on a stand- 
ard micrometer. Each suture is 12 inches 
‘a length and double-armed with delicate 
three-eighths-circle atraumatic needles 
with cutting point. 

Description of black silk sutures. These 
sutures consist of Anacap black silk that 
is specially treated to render it absolutely 
noncapillary under all conditions to which 
sutures are exposed. In addition, this 
material is nonirritating to the tissues, 
and it ties readily into a firm knot that 
does not slip. It retains all the smooth- 
ness and flexibility of natural untreated 


silk, yet new principles of fabrication 
make it handle more easily and tie more 
securely, Moreover, it is unaffected by 
boiling or autoclaving or by the action of 
tissue fluids, antiseptics, or irrigating so- 
lutions. 

The sutures are 12 inches in length and 
either single-armed (P276) with one 
delicate three-eighths-circle atraumatic 
needle with cutting point, or double- 
armed (P277) with two delicate three- 
eighths-circle atraumatic needles with cut- 
ting point. 


35 East Seventieth Street. 
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Edited by Dr. Rate H. MILLER 


NEW YORK SOCIETY FOR CLINI- 
CAL OPHTHALMOLOGY 


April 1, 1940 
Dr. Mark J. SCHOENBERG, chairman 


The April meeting of the New York 
Society for Clinical Ophthalmology was 
devoted to a discussion of glaucoma. 

Realizing the complexity of the subject 
and the many divergent views concerning 
nearly every phase of the disease, it was 
deemed advisable to deviate from the con- 
ventional methods of presentation and to 
adopt the method of round-table discus- 
sion which has found such popular ac- 
ceptance in connection with sociological 
problems. 

This program was in the nature of an 
experiment, and as such lends itself to 
many modifications and improvements. 
The method also may be varied as the 
nature of the subject or of the audience 
requires it. However, even in its present 
form, it met with enthusiastic approval of 
the vast majority of those present at the 
meeting, which incidentally drew a record 
attendance. 

The method represents a radical de- 
parture from the usual reading of papers 
and formal discussion. Its success and 
general appeal has encouraged us to bring 
it to the attention of the readers in the 
hope that others may want to try it out. 

Careful planning and preparation of the 
program is of prime importance to assure 
success to such a meeting. The procedure 
followed is therefore being reported in 
great detail. 

Last December the program committee 
put Dr. Mark J. Schoenberg in charge of 
organizing the program. Over three 
months were spent in its preparation. The 
first step was to urge all members through 


letters and personal contact to submit 
questions and _ problems Pertaining 
glaucoma. About 100 questions Were te. 
ceived. These were classified under the 
various headings, such as diagnosis 
pathogenesis, and treatment. 

A panel of five outstanding men, who 
are interested in the subject and who 
opinions are respected, was then chosen, 
“ach of these men selected three ques- 
tions which he desired to discuss or an- 
swer, each answer not to exceed fiye 
minutes. The answers were in turn dis. 
cussed by the other members of the panel 
two minutes being allowed for each dis. 
cussion. The member in charge of the 
program acted as the chairman of the 
panel. He introduced the questions and 
took part in the discussions. 

The second part of the program con- 
sisted in a discussion from the floor. 
Selected members of the audience were 
invited to ask questions of any member of 
the panel, or to make brief remarks. 

The main features of this method of 
discussion are: 

1. The questions chosen are those 
which the members of the society 
themselves have asked. 

2. The questions are answered by men 
qualified to express their opinions 
and, furthermore, each man chose 
those questions which fall in line 
with his own experience and special 
knowledge. 

3. The audience is given an oppor 
tunity to take part in the discussion 
and to have certain answers clati- 
fied. 

It is not claimed, of course, that this 
method is suitable for the presentation 
of original communications, but in a dis 
cussion of a complex subject it offers the 


advantage of permitting many phases to 
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be covered within the scope of a single 


meeting. 
The members of the panel were: Drs. 


John Evans, Jonas Friedenwald, Joseph 
Igersheimer, Arnold Knapp, Ervin 
Torok, and Mark J. Schoenberg, chair- 


man, 


QUESTION 1: WHAT IS YOUR DEFINITION 

OF GLAUCOMA? 

Dr. Evans: It is impossible to give a 
definition of glaucoma. One can only out- 
line the phases for discussion. For tem- 
porary use we might say that primary 
glaucoma is a heterogeneous entity char- 
acterized by vascular crises and accu- 
mulation of fluid within the eye. It is 
ultimately associated with increased intra- 
ocular pressure, optic atrophy, ganglion- 
cell death, and the formation of synechia 
in the angle of the anterior chamber. 

Dr. SCHOENBERG: Do the members of 
this group agree with Dr. Evans’s defini- 
tion? 

Since no one wishes to discuss the sub- 
ject, I should like to ask Dr. Evans 
whether his definition includes the so- 
called “secondary glaucoma”? Is there 
such a thing as “secondary glaucoma” ? 

Dr. EvANs: Your question embraces 
all of medicine. 

Dr. SCHOENBERG: I believe that the 
term “secondary glaucoma” is a mis- 
nomer. “Secondary glaucoma” is not glau- 
coma. The fact that the ocular tension is 
often elevated in iridocyclitis should not 
mislead us into calling this condition 
glaucoma. The conception that ocular 
hypertension is glaucoma and glaucoma 
is ocular hypertension ought to be given 
up. The average ophthalmologist is in- 
clined to treat any ocular hypertension 
with pilocarpine and eserine—the higher 
the hypertension, the stronger the solu- 
tion. Well, many of the cases of irido- 
cyclitis with hypertension not only fail to 
respond to these miotics but react by 
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still higher tension and more marked con- 
gestion, 

The failure to recognize the contrain- 
dication of miotics in this type of irido- 
cyclitis is due to the traditional acceptance 
of the term “secondary glaucoma.” Ocular 
hypertension, accompanying iridocyclitis, 
retinal thrombo-phlebitis, intraocular tu- 
mors, and the like, is certainly not glau- 
coma, Why call it “secondary glaucoma’”’? 

Dr. TOrOK: I would eliminate the term 
“primary glaucoma.” It is not a disease ; 
it is a symptom of the eye. Primary glau- 
coma presents a condition in which the 
disease cannot be discovered. But the dis- 
ease is there. Secondary glaucoma is not 
a glaucoma; it is an iridocyclitis. Or it is 
a trauma, but it is not glaucoma. 

Dr. SCHOENBERG: Dr. Igersheimer, 
what is your opinion? 

Dr. IGERSHEIMER: I do not see any 
other way out. Ocular hypertension and 
the excavation of the optic nerve are two 
definite signs we have to keep in view 
when we make a diagnosis of glaucoma. 
But in some cases, we find no hyperten- 
sion, only a glaucomatous excavation. 
Would you call that glaucoma? 

Dr. Knapp: The term “secondary 
glaucoma” is well chosen. It simply means 
that you have a case of hemorrhages or 
something else in which there is a very 
definite complication ; namely, a complica- 
tion of increased tension which should be 
promptly attended to. 


QUESTION 11: WHAT IS MALIGNANT 
GLAUCOMA? COULD IT BE RECOGNIZED 


BEFORE THE OPERATION ? 


Dr. Knapp: To my mind malignant 
glaucoma consists in the nonrestoration 
of the anterior chamber after operation 
for glaucoma. The condition seems to me 
to be rather an expression of a paretic 
condition of the suspensory apparatus of 
the lens and this part of the eye becomes 


stretched. 
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Can it be recognized before operation? 
It can be frequently recognized before 
as the eye presents an extremely shallow 
anterior chamber. 

Dr. T6R6K: I do not think one can 
diagnose a case of malignant glaucoma 
preoperatively. We find, however, that at 
times following iridectomy, trephining, or 
Lagrange operation the anterior chamber 
does not re-form, the lens is pushed for- 
ward, and the tension increases. The in- 
creased tension cannot be relieved and 
finally the eye becomes blind. In other 
words the eye develops what is called 
malignant glaucoma. This condition is 
more apt to develop in cases of simple 
glaucoma and therefore in these cases no 
operation should be performed in which 
the anterior chamber is opened and the 
aqueous is evacuated. In simple glaucoma, 
therefore, the operation of choice is cyclo- 
dialysis, as in this operation, if it is 
performed properly, the aqueous is not 
lost. 

Dr. SCHOENBERG: Dr. Igersheimer, 
what is your experience with cases of 
malignant glaucoma? Could you make a 
diagnosis before operation? 

Dr. IGERSHEIMER: Only in cases with 
disease of the vessels of the iris which 
we see with the slitlamp. I think some- 
times we have cases in which there is 
marked disease of the vessels and in these 
I think it is possible to predict a malignant 
glaucoma. 

Dr. SCHOENBERG: There are cases of 
malignant glaucoma which do not belong 
to the group with diseases of blood vessels 
of the iris. These cases do not respond 
to miotics and react disastrously to iri- 
dectomy or trephining. Could the malig- 
nancy be recognized before the opera- 
tion? The patients I have seen were 
between 35 and 40 years of age. The an- 
terior chamber, and especially the angle, 
are extremely shallow. It would be very 
important to know why the anterior cham- 


ber is so shallow. Does the swelling of 
play the main role in bringin . 
condition? But why should ra. 
or ciliary body and processes swell? Why 
should the condition become aggravate 
by an iridectomy or Elliot Operation? Thy. 
entire picture reminds one of an allergic 
reaction of the tissues to a 

protein or to operative trauma. 

Dr. TOrOK: But how are you going to 
know if the eye is allergic? 

Dr. SCHOENBERG: I believe that the 
early occurrence in life (35 to 40 years 
of age), the very shallow angle of th 
anterior chamber, the lack of response tp 
miotics, a history of allergy in other parts 
of the body and, above all, the history of 
an unfavorable reaction to’ surgical 
trauma in the first eye are helpful points 
in making the diagnosis of malignant 
glaucoma in the second eye. 

Dr. TOROK: I would not perform an 
operation in a case of glaucoma in which 
there is no rise of tension but only exca- 
vation, 

Dr. Knapp: My experience in cases of 
malignant glaucoma is a little different. 
Dr. Igersheimer’s statement that you can 
predict a malignant glaucoma on account 
of vascularization of the iris I do not 
think is quite true, because that again is 
a different pathological condition. We 
naturally hesitate to operate in cases in 
which there is a suspicion that they may 
become malignant. 


. 
Toreign” 


QUESTION 111: WHAT IS THE CAUSE OF 
OPTIC ATROPHY CONTINUING 10 
PROGRESS AFTER A SATISFACTORY DE- 
COMPRESSION OPERATION IN A GLAU- 
COMATOUS EYE? 


Dr. IGERSHEIMER: There are two de- 
generative processes in the optic nerve 
in glaucomatous eyes. First, an ascend- 
ing atrophy due to the degeneration ot 
the inner layer of the retina and of the 


| 
on 
ti 
hy 
iS 
h 
b 
t 
0 
a 
t 
( 
| 


Irgical 
Points 
ignant 


rm an 
which 
€XCa- 


3es of 
erent. 
can 
count 
) not 
Lin is 

We 
es in 
may 


SOCIETY PROCEEDINGS 


nerve fibers in the papilla. This degenera- 
tion is the consequence of the ocular 
hypertension. The second atrophic process 
s in Schnabel’s caverns in front of or be- 
hind the lamina cribrosa, restricted to the 
yascular part of the nerve. Many authors 
believe that this cavernous process has a 
relation to the ocular hypertension too, in 
such a way that the hypertension disturbs 
the circulation in the small vessels of the 
lamina cribrosa and its surroundings. The 
conception that the caverns are a product 
of circulatory disturbances has not been 
absolutely proved as yet. If this were true, 
then one could understand that a disease 
of these small vessels—also without 
ocular hypertension—might produce cav- 
erns and the process might continue even 
after a satisfactory decompression opera- 
tion. It also was pointed out that there 
are sometimes retrobulbar degenerative 
processes, which have not a real cavernous 
character. I want to show you some lan- 
tern slides of an interesting case. 

A 42-year-old patient with chronic 
glomerulonephritis, general hypertension, 
and uremia was, in the course of one-and- 
one-half years, admitted four times to the 
medical department of Professor Volhard 
in Frankfurt. Each time he was examined 
in the eye clinic as well. The first two 
times (July 23, 1929, and July 23, 1930) 
a physiologic excavation was found, but 
the last two times (November 18, 1930, 
and February 7, 1931) the excavation had 
a real glaucomatous character with over- 
hanging margins. Sections through the 
optic nerves of both eyes showed areas of 
atrophy ; on the right side directly behind 
the lamina, on the left side several milli- 
meters behind the lamina. This degenera- 
tive process could not be found farther 
back in the orbital portion of the optic 
nerves. Besides this degeneration there 
were also small caverns. Such other signs 
of ocular hypertension as iris-root 
synechiae could not be found anatomi- 
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cally. It is, of course, very probable that 
in this patient, with secondary contracted 
kidney and certain vascular changes in 
several parts of the body, the disease of 
the optic nerve was due to circulatory 
disturbances, But I must admit that I 
could not prove this. 

Dr. KNApp: It is important to realize 
that there exists an optic atrophy with 
cupping which is not due to increased 
tension. I should like to ask Dr. Iger- 
sheimer: Can Schnabel’s caverns be due 
to disease in the smaller vessels of the 
optic nerve? 

Dr. IGERSHEIMER: Microscopic studies 
have not yet cleared up this question. 
There are authors like Morax who point 
out that vascular disease was the only 
explanation for the development of 
Schnabel’s caverns, but real proof for 
this conception does not yet exist. 

Dr. SCHOENBERG: Is there any remedy 
that could arrest the progress of the optic 
atrophy after the ocular hypertension has 
been eliminated by a successful operation ? 

Dr. IGERSHEIMER: I do not know any 
remedy for such an atrophic process. 


QUESTION IV: How WOULD YoU HANDLE 
A GLAUCOMA PATIENT'S ONLY EYE WITH 
A GOOD FILTERING SCAR AND CATARACT ? 


Dr. TOROK: Operation in these cases 
does not differ from the usual cataract 
operation except that the incision should 
not be carried through the filtering scar 
but should end anterior to it in the cornea. 
Since such a wound does not gape easily 
the incision should be made a little larger 
than usual. 

Dr. Knapp: I would add the desirabil- 
ity of extracting the cataract in the cap- 
sule. If the capsule remains, there is 
interference with healing after the opera- 
tion. 

Dr. IGERSHEIMER: I would attempt an 
intracapsular extraction through the old 
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scar. I saw an eye which was operated 
upon through the scar and it healed very 
well. 


QUESTION V: OUTLINE A ROUTINE TREAT- 
MENT OF ACUTE GLAUCOMA IN A PA- 
TIENT SEEN WITHIN 24 To 36 HOURS 
AFTER ONSET 
Dr. Knapp: We have adopted the fol- 

lowing procedure: The patient is put to 

bed ; Elschnig’s triple drops (pilocarpine, 
eserine, and cocaine) are instilled every 

15 minutes; an artificial leech is applied 

to the temple; ice compresses; the pa- 

tient is given a hypodermic of morphine. 

Usually this reduces the tension. In any 

case it is better to wait 24 hours before 

performing the operation. In some cases 
after a number of days the tension goes 
up again so that I have made it a rule 
not to wait, but to perform an iridectomy. 

Dr. T6RG6K: I would give the patient in 
addition a good strong physic. I do not 
like artificial leeches. I prefer natural 
ones. 

Dr. IGERSHEIMER: General treatment 
is essential too. It is well in the first two 
days to give some intravenous injections 
of sodium chloride or sugar. 

Dr. Evans: I use the same routine. 

Dr. Knapp: If, after the second day, 
the tension does not come down it is best 
to operate; after retrobulbar injection 
the tension often comes down and permits 
an iridectomy. If, however, that does not 
take place, a posterior sclerotomy should 
first be done. 

Dr. SCHOENBERG: A few more minor 
details deserve, perhaps, to be mentioned. 
The patient should not be kept in a semi- 
dark room; he should have at least two 
pillows underneath his head, friends and 
relations should not be allowed to visit, 
especially if they have a cough or a head 
cold, or if they are apt to upset the pa- 
tient’s peace of mind. 


QUESTION VI: GIVE OPERATION oF CHOlce 
IN HYDROPHTHALMOS AND JUVENILE 
GLAUCOMA 


Dr. TOROK: Operations in cases 4 
hydrophthalmos are usually accompanied 
by severe complications such as Prolapse 
of vitreous, dislocation of lens, detach. 
ment of retina, and the like. Operatiy, 
interference should be resorted to onl 
when absolutely necessary, and then my 
operation of choice is cyclodialysis, ~ 

There is no difference between juvenile 
and senile glaucoma except the patient's 
age. The indications for operation ar 
therefore the same in both instances, 

Dr. IGERSHEIMER: My experience has 
not been very good in these cases. I haye 
generally also performed a cyclodialysis, 
and it is really much better than a trephin- 
ing. But several times following a cydo- 
dialysis in such cases I saw severe hemor- 
rhages with unpleasant consequences, But 
there are some cases in which [I think the 
prognosis is not very bad, if operation 
does not take place too late. 

Dr. Knapp: My experience has not 
been any better than the preceding speak- 
er’s. I do not think that a trephining, if it 
is carefully performed, is necessarily to 
be condemned. The difficulty lies in de- 
termining the actual angle of the anterior 
chamber. As you all know, the trephine 
opening remains patent if Descemet's 
endothelium is included in the trephined 
area. 

Dr. IGERSHEIMER: Dr. Knapp, in which 
cases of juvenile glaucoma would you 
operate and in which would you not? 

Dr. Knapp: The patient should be 
examined under a general anesthetic in 
order to determine the amount of damage 
done (cupping) to the optic nerve. Many 
of the eyes that we see are past the stage 
in which anything can be obtained by 
operation ; upon the others I should oper 
ate. 
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ION vii: IN YOUR SURGICAL EX- 


QUEST 
ENCE WHICH OF THE FOUR TYPES 


PERI 
OF OPERATION ( ELLIOT, LAGRANGE, IRI- 


DENCLEISIS, OR CYCLODIALYSIS) GAVE 
THE BEST RESULTS ? 


Dr. Knapp: I think the operation de- 
pends upon the condition. In early cases, 
‘a. which the tension is only slightly 
elevated or can be reduced by drops, an 
iridectomy or a modified Lagrange would 
be the proper operation. If the tension is 
higher, but not over 35 mm. Hg. 
(Schidtz), a Lagrange operation is the 
best. Beyond that tension one has to take 
recourse in trephining. The advantage of 
the Lagrange is that the ectatic scar is 
avoided which so frequently follows an 
Elliot operation. If these operations are 
contraindicated a cyclodialysis can be 
done. I have had very little experience 
with iridencleisis, 

Dr. TOr6K: It is difficult to determine 
what operation one should perform in a 
case of glaucoma. In a general way it 
may be said that most ophthalmic sur- 
geons prefer the broad iridectomy in cases 
of acute inflammatory glaucoma. Broad 
iridectomy is also performed in many 
cases of secondary glaucoma and pre- 
liminary to a cataract extraction, if glau- 
comatous symptoms are present. 

Cyclodialysis is the operation for glau- 
coma simplex. 

As to the Lagrange, trephining, and 
iridencleisis—they are performed in 
chronic inflammatory glaucoma, the 
choice depending entirely upon the sur- 
geon. 

Trephining is easier to perform and 
less dangerous than the Lagrange. How- 
ever, the Lagrange seems to be preferable 
as the wound and filtering scar is placed 
in the sclera and is well protected by the 
upper lid. There is, therefore, somewhat 
less danger of the development of a 
late infection. 


I have had no experience with iriden- 
cleisis, but I do believe that in this opera- 
tion the closure of the filtering scar is 
more apt to occur than in either the La- 
grange or trephining operation. 


(QUESTION VIII: DOES THE DIAGNOSIS OF 
GLAUCOMA MEAN INEVITABLE OPERA- 


TION? 


Dr. IGERSHEIMER: In cases of simple 
glaucoma in which there is tension, it is 
better to operate. Surgeons are not often 
unanimous in the decision whether to 
operate upon old people with simple glau- 
coma or not. There is no doubt that this 
process generally goes on with or without 
operation. Everybody has some good, 
some bad results from operating in such 
cases. It is very difficult or impossible to 
compare different eyes of different pa- 
tients and to come to a definite conclu- 
sion. In this respect I think it is a good 
opportunity to be able to compare four 
comparable eyes. These eyes belonged to 
twins 75 years of age. When they came to 
me for the first time in 1927, there ex- 
isted a glaucomatous cupping in all four 
discs. But the process had progressed 
further in the eyes of Baldwin than in 
those of Peter. You may see in the lan- 
tern slides the course of the disease. 


BALDWIN 
Left 


1927 V: 02 
Nasal visual field lost. 
Tension 37 mm. 
Trephine—Tension regulated. 
1936 Identifies human forms. 


Right 


1927 V: 0.3 
Bjerrum scotoma. 
Tension 37 mm. 
Trephining. 
1928 Cyclodialysis. 
1929 Tension regulated, but cataract. 
1936 Light perception. 


| = 
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PETER 


Left 
1927 V: 0.9-1.0 
Visual field normal. 
Tension 32 mm. 
1928 Bjerrum scotoma V: 0.7. 
Cyclodialysis. 
Tension regulated. 
1935 Still able to read and write. 


Right 
1927 V: 0.9-1.0 
Visual field normal. 
Tension 37 mm. 
1927-35 Only miotics. 
1935 Totally blind. 

In all four eyes there existed a pro- 
gressive glaucoma simplex. The most in- 
teresting feature of these observations is 
that the right eye of Peter became totally 
blind, although in the beginning it was 
the best of all. This eye all these years had 
an ocular hypertension and was treated 
by miotics alone because the patient had 
refused an operation. The other three 
eyes had been operated upon, had a bad 
course, too, but not so bad as the eye not 
operated upon. So I think in cases of 
simple glaucoma that it is best to operate 
on old people also if there is an ocular 
hypertension, especially if the visual 
functions are good. But in simple glau- 
coma without hypertension, I do not see 
the real purpose of a decompressing eye 
operation. There are, of course, als~> cases 
of chronic inflammatory glaucoma, which 
are influenced very well by miotics and in 
which an operation can be delayed or 
avoided. 

Dr. SCHOENBERG: The question 


whether miotics are to be used over a 


long period of time can be answered in 
the affirmative only if we are certain that 
the patient or his relative knows how to 
use the drops properly and at the proper 
time. Stereotyped instructions as “use the 
drops, thrice daily” are worse than use- 
less. In some patients, the tension rises 
around noon time, towards 4 to 5 p.m. 
or after the excitement from business 


transactions during the morning or early 
afternoon hours. In such cases, the drops 
are to be instilled about a half hour be- 
fore going to business and at one to two 
o'clock in the afternoon. In other cases 
the most important time to instil] the 
miotics is at night just before retiring 
The timing and frequency of instillation 
must be individualized in each patient, 


QUESTIONS IX, X, AND XI: THE vatyg 
OF GRAPHS OF OCULAR TENSION. Dtac. 
NOSTIC AND PROGNOSTIC SIGNIFICANCE 
OF DIURNAL VERSUS NOCTURNAL 1y. 
CREASE OF OCULAR TENSION 


Dr. Evans was asked to discuss the 
value of graphs of ocular tension and the 
practical value of provocative tests. 

By way of answer he showed numer- 
ous graphical forms of recording the 
great variety of factors which have to be 
considered in the interpretation of glau- 
coma studies and presented a graph 
which is being tried out in the Depart- 
ment of Ophthalmology at the Long Is- 
land College Hospital. 

Dr. Evans also showed that certain of 
the provocative tests are significant in one 
case and other tests more significant in 
another case. One case showed a sharp 
rise of the graph curves for coffee and 
not for the other provocative tests; 
whereas a number of cases were shown 
in which disturbance of the graph norms 
was most marked to water. 

In order to interpret graphs, they have 
to show, besides the tension, visual acuity, 
blood pressure, visual field, and scotoma 
area, pupillary size, data on medication, 
and significant remarks. 

Dr. IGERSHEIMER: I think there is no 
doubt about the value of graphs of ocular 
tension but it is rather difficult to make 
reliable graphs without hospitalization of 
the patient. The real cause of the daily 
pressure-variations is not yet known. | 
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cannot believe that the rise of the ocular 
tension during the night is due to the 
horizontal position of the body or the 
size of the pupil. There is more evidence 
in favor of the theory that the eye move- 
ments have a pressure-decreasing effect. 
But, how is it with people in whom the 
climax of eye tension is not during the 
night, but at noon or in the afternoon ? 
Hagen and also Sallmann have pointed 
out that this inverse type probably is not 
so rare as is generally believed. I show 
you here curves taken from pressure- 
variations in two young men with inverse 
types which are interesting from diag- 
nostic, prognostic, and therapeutic points 
of view. The autonomic nervous system, 
perhaps also endocrine factors, may be 
important in such cases. The first patient, 
22 years old, had had glaucomatous at- 
tacks in the left eye for about seven 
years. In this eye he showed the residua 
of an iritis and atrophic spots in the iris, 
but the pupil reacted well. These attacks 
occurred near noon, accompanied by 
cloudiness of the cornea, 50-mm. tension, 
and headache. The attack disappeared 
several hours afterwards. Antiglaucoma- 
tous therapy had no or only transient 
effect on the tension curve. In spite of the 
numerous attacks there was no ophthal- 
moscopic change and the vision, when 
there was no attack, was normal, prob- 
ably due to self-regulation. The other 
patient was 21 years old, had been very 
myopic from his youth, and had had at- 
tacks of rainbows and cloudiness for 
four to five years. Proof that there was 
a glaucoma could not be brought out un- 
less a real graph of the ocular tension of 
the left eye was taken. On this occasion 
it was found that: (1) there existed an 
inverse type of pressure variation; (2) 
the patient had a very strong reaction to 
niotics. There were no ophthalmoscopic 
signs of glaucoma, probably due to the 
self-regulation of the tension. The most 


important point in this observation is a 
therapeutic one. The patient formerly had 
his complaints especially on the right 
side. He used miotics in an irregular way. 
One evening as the cloudiness disturbed 
him more than usually he dropped 4- 
percent pilocarpine and eserine every 
hour into this eye. The next morning he 
had a detachment of the retina. In my 
opinion this was due to a very marked 
hypotony of the eye produced by the two 
factors: the normal decrease of the ten- 
sion during the night and the strong effect 
of drugs. A knowledge of the above- 
mentioned facts would have forewarned 
us not to give strong miotics in such quan- 
tities especially in the evening. 


QUESTION X11: WHAT IS THE PATHO- 

GENESIS OF ACUTE GLAUCOMA? 

Dr. FRIEDENWALD :* Most fundamen- 
tal to the understanding of glaucoma 
problems is the recognition that the con- 
gestive and noncongestive types represent 
two distinct entities. This was first con- 
clusively shown by Rosengren, who ob- 
served that the shallow anterior chamber 
was characteristic of the congestive type 
alone, and was not present in eyes with 
glaucoma simplex that had not been oper- 
ated on. He pointed out that the clinical 
recognition of the congestive type is often 
difficult since the congestive attacks may 
be limited in severity and transient. 

Modern studies with the gonioscope 
have fully confirmed Rosengren’s find- 
ings. It follows that the pathogenesis of 
congestive glaucoma is to be sought in 
connection with the cause of the shallow- 
ing of the chamber angle. A sufficient 
number of early cases have now been 
examined histologically to prove that the 


* Although Dr. Jonas Friedenwald was de- 
tained from taking part in the round-table con- 
ference, he kindly consented to return written 
answers to the three questions submitted to 
him, 
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shallowness of the chamber angle in these 
cases is produced by a swelling of the 
anterior tips of the ciliary processes. 
This was first shown more than 50 years 
ago by Birnbaum but its significance was 
overlooked as long as the attempt was 
being made to explain congestive and 
noncongestive glaucoma on a_ unitary 
basis. 

The swelling of the ciliary processes 
can be definitely attributed to the abnor- 
mality of the ciliary capillaries. This is 
proved by the fact that the interstitial 
fluid in the ciliary processes in these cases 
is infiltrated with plasma proteins which 
give it a hyaline appearance, and rings 
of fibrin can be demonstrated surround- 
ing the capillaries. Moreover it has been 
shown that this pathological picture can 
be reproduced in animals by injecting 
capillary poisons into the vitreous. Fur- 
thermore, it has been shown that the 
intraocular fluid in acute glaucoma con- 
tains a capillary-active substance, possibly 
acetylcholine. The cause of the vasomotor 
disturbance and the source of the capil- 
lary-active substance still remain obscure. 

In hemorrhagic glaucoma following 
retinal venous occlusion changes of an 
identical character are found in the cil- 
iary body. It is to be presumed that in 
this case the source of the capillary- 
active substance is in the disintegrated 
retina. 


QUESTION XIII: WHAT IS THE PATHO- 
GENESIS OF GLAUCOMA SIMPLEX ? 


Dr. FRIEDENWALD: In respect to the 
pathogenesis of glaucoma simplex our 
position is a less happy one, and present 
knowledge is mainly of a negative char- 
acter. Since the anterior chamber is not 
abnormally shallow in these cases, the 
hypothesis that the disease is due to a 
swelling of the vitreous is untenable. Fur- 
thermore the physical-chemical evidence 
on which the theory of swelling of the 
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vitreous had been based has been shown 
to be false, and this conception has now 
been withdrawn by its chief proponents. 
Histological studies on the ciliary body i. 
early cases failed to reveal any abnormal. 
ity. This, however, does not suffice to rule 
out the possibility of increased rate of 
secretion in these cases, but no POsitive 
evidence for an enhanced rate of secre- 
tion has been brought forward. 

Much attention has been concentrated 
on the histological features of the scleral- 
corneal trabeculum. Definite sclerosis of 
these fibers is often found, but this is not 
a regular feature of the earliest stages, 
and is probably to be interpreted as the 
result rather than the cause of the glau- 
coma. Some authors have suggested that 
a blocking of the drainage spaces occurs 
as the result of the accumulation of uveal 
pigment between the fibers of the scleral- 
corneal trabeculum. Both histological and 
gonioscopic studies suffice to rule this out 
as a cause of glaucoma. 

If glaucoma simplex is not due to an 
increased rate: of secretion of the aque- 
ous, it must be due to a decreased rate of 
reabsorption, that is, to a decrease in the 
efficiency of action of Schlemm’s canal. 
Within recent years it has been possible 
to show that the activity of Schlemm’s 
canal as a reabsorbing mechanism is de- 
pendent on the inflow of blood into the 
canal from afferent arterioles, the re- 
absorption of fluid from the aqueous be- 
ing effected by the protein osmotic pres- 
sure of the plasma in the canal. The rate 
of inflow of plasma into the canal is sub- 
ject to elaborate vasomotor control. It 
seems possible, therefore, that a break- 
down of this vasomotor control, perhaps 
through arteriosclerotic changes in the 
afferent arterioles, might produce the 
postulated inefficiency of the absorptive 
mechanism. Unfortunately the number of 
cases of chronic simple glaucoma avail- 
able for histological study in the early 
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stages of the disease has been extremely 
imited, and a final answer on this point 
has been difficult to obtain. 


vESTION XIV: WHAT IS THE EFFECT OF 

OPERATION ON EYES SUFFERING WITH 

GLAUCOMA ? 

Dr. FRIEDENWALD: The sudden lower- 
ing of intraocular pressure even in nor- 
mal eyes produces an edema of the intra- 
ocular tissues which is most prominent in 
the ciliary processes. When an operation 
is performed on a glaucomatous eye, the 
stress placed upon the intraocular vessels 
is proportionately greater. As a conse- 
quence the postoperative edema of the 
ciliary processes may be quite marked 
even in cases of noncongestive glaucoma 
in which no abnormality of the ciliary 
capillaries precedes the operation. In the 
congestive type of the disease, the aggra- 
vating effect of operation on this ana- 
tomical feature is all the more marked. 
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It follows that every operation for glau- 
coma in which the intraocular pressure 
is suddenly reduced must produce in 
varying intensity the anatomical equiva- 
lent of an attack of congestive glaucoma. 
Modern gonioscopic studies have shown 
that even in glaucoma simplex the cham- 
ber angle is frequently shallow postopera- 
tively. Thus, operative interference even 
when successful tends to make the under- 
lying pathological process of the glau- 
coma worse. It follows that if the crea- 
tion of a filtering scar is unsuccessful, the 
glaucoma is usually much worse after 
operation than before. Perhaps one of 
the most hopeful features of current 
glaucoma investigations lies in the fact 
that the pharmacological control of this 
postoperative vasomotor disturbance pre- 
sents no insuperable theoretical difficul- 
ties. 
Sidney A. Fox, 
Secretary. 
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WILLIAM MACKENZIE 

Perhaps the most interesting demon- 
stration of progress in the science and art 
of medicine is to be had by reading the 
textbooks or medical journals of earlier 
years. 
_ The best known of several excellent 
textbooks of ophthalmology which ap- 
peared in the early part of the nine- 
teenth century was that of William 
Mackenzie, “lecturer on the eye in the 
University of Glasgow, and one of the sur- 
geons of the Glasgow Eye Infirmary” ; 
later “surgeon-oculist in Scotland to her 
Majesty” Queen Victoria. 

Mackenzie’s book went through a num- 
ber of editions, and was translated into 
several European languages. It is still 


eminently readable, although sometimes 
provoking a smile by statements of prin- 
ciple or method which are no longer ac- 
ceptable. 

First published in England in 1830, 
the “Practical treatise of diseases of the 
eye” appeared in a first American edition 
in 1833, being issued by Carter, Hendee, 
and Company of Boston. 

As illustrating the persistent popularity 
and steady growth of Mackenzie’s treat- 
ise, it may be mentioned that, whereas 
the first American edition, dated 1833, 
contained only 719 pages, an edition pub- 
lished in 1855 by Blanchard and Lea of 
Philadelphia had 1027 pages of larger 
size. 

Naturally there had been a distinct de- 
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velopment in knowledge regarding the 7 
even during the twenty-two years which 
elapsed between these two American edi- 
tions. The volume of 1855 had acquired 
an “anatomical introduction’ explana- 
tory of a horizontal section of the human 
eveball,” from the pen of Thomas Whar- 
ton Jones, the famous English surgeon 
who frankly confessed that he had re- 
jected as worthless the first crude oph- 
thalmoscope designed by the mathe- 
matician Babbage several years before 
Helmholtz’ invention was made public. 

This same later American edition, 
“from the fourth revised and enlarged 
London edition,” contained numerous 
notes and additions by Addinell Hewson, 
“one of the surgeons to Wills Hospital 
for Diseases of the Eye.” 

Not infrequently the nomenclature of 
those earlier days (especially of 1833) 
differs materially from our own; in fact 
we are sometimes much exercised to un- 
derstand what is meant by titles applied 
to certain supposed disease entities. How 
many American oculists of today have 
heard of grando, luscitas, aquo-capsulitis, 
albugo, or chrupsia? How many could 
define “acute idiopathic retinitis,” a dis- 
ease of the retina with external signs of 
inflammation ; or crystalline-capsulitis et 
lentitis ; or “noli me tangere” ? 

Even as late as 1855 pterygium was us- 
ually excised; lid cancer was quite re- 
spectably treated with iron carbonate or 
arsenic, although Mackenzie recom- 
mended the knife as more reliable; and 
solid lunar caustic was introduced into 
the lacrimal sac for the obliterative cure 
of dacryocystitis. 

To “contagious ophthalmia” not much 
less space was devoted in the American 
edition of 1833 than in that of 1855. 
“From having passed,” says Mackenzie 
in the earlier edition, “along with the 
British troops from Egypt to this coun- 
try, in 1800, 1801, and 1802, it is often 


spoken of under the name of Egyptian 
ophthalmia.” Some details of the descrip- 
tion seem to suggest that more or less vio- 
lent disturbances from several different 
causes were grouped together as manifes- 
tations of a single disease. As to etiol- 
ogy, both of the editions here mentioned 
use approximately the same language. 

“Whether this disease be capable of 
propagating itself by infection, that is to 
say, whether the mere miasmata arising 
from the eyes of those affected with it, 
flowing through the air, be capable of ex- 
citing the same disease in the eyes of oth- 
ers, is a point which still remains in 
doubt.” Reference is made (in a day 
when bacteriology was unknown) to acci- 
dental inoculation, group infection, and 
epidemics on board ship; with striking 
illustrative narratives. Another surgeon’s 
attribution of the disease to erysipelas 
is refuted. A good deal of analogy to 
“catarrhal ophthalmia” is suggested; 
and it is interesting to note that Macken- 
zie regarded the exciting causes of ca- 
tarrhal ophthalmia as being “atmospheric 
changes, and especially exposure to cold 
and wet.” 

Granular conjunctiva, or trachoma, is 
in both editions classified among “diseases 
consequent to the ophthalmiae.” “I con- 
sider,” says the earlier edition, “the prom- 
inences in question (granulations) to 
be principally the acini of the meibomian 
follicles in a state of enlargement.” The 
edition of 1855 shows that this opinion 
had been abandoned: “The prominences 
in question are doubtless the villi or pa- 
pillae of the palpebral conjunctiva, along 
with its grandular elements, hypertro- 
phied and altered by chronic inflamma- 
tion.” “Granular conjunctiva may result 
from any of the puro-mucous ophthal- 
miae.” In 1855 the British surgeon Law- 
rence is quoted as regarding granular 
ophthalmia as the effect of strong appli- 
cations of nitrate of silver, “in salve or in 
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solution,” in the puro-mucous ophthal- 
mias. 

It is not surprising that both the 1833 
and the 1855 editions of Mackenzie’s 
treatise devote extremely little space to 
refractive errors. Even in the later edi- 
tion, asthenopia, considered as a disease, 
was attributed to many causes, among 
which refractive error fails to be included. 
In the 1833 edition, myopia and pres- 
byopia (“presbyopia, or far-sighted- 
ness”) were contrasted as two opposite 
conditions, approximately as myopia and 
hyperopia are contrasted today. We find 
mentioned, however, the fact that “young 
men of twenty sometimes cannot see to 
read or write without convex glasses of 
six or eight inches focus. . . .” “With 
regard to the efficient causes, flatness of 
the cornea from diminution in the quan- 
tity of the aqueous and vitreous humors 
is the one most frequently mentioned, 
this diminution being supposed to depend 
on the impeded manner in which the 
function of secretion is performed in ad- 
vanced life.” 

Modern ophthalmologists would hardly 
be disposed to resort to the remarkable 
treatment for juvenile “presbyopia” 
which is recorded on page 609 of the 
1833 edition. “Mr. Ware mentions the 
case of a boy of eight years old, who sud- 
denly became presbyopic, and was re- 
peatedly punished at school, on account 
of his incorrect and defaced writing. .. . 
After the presbyopia had continued a 
fortnight . . . cure was accomplished by 
the application of leeches to the temples, 
and the use of purgative medicines. Two 
sisters . . . were similarly affected... . 
The younger, a girl of fifteen, . . . in the 
course of six weeks, during which she 
totally abstained from the use of glasses, 
was completely relieved from the neces- 
sity of using them, by the application of 
two leeches to each temple twice a week.” 

As to astigmatism, the earlier edition 


is silent. Although the physicist Young 
had in 1801 called attention to the ex. 
istence of such an irregularity of refrac. 
tion (which he attributed to “an ob- 

liquity of the cornea and crystalline lens, 

with regard to the visual axis”), the sub- 

ject seems hardly to have attracted any 
important amount of attention before the 
publication of Mackenzie’s first edition, 

In the 1855 American edition of Mac. 
kenzie’s treatise, the two and a half pages 
devoted to an explanation of astigmatism 
are chiefly occupied with a record of the 
famous case of the astronomer Airy, who 
had presented the matter to the Philo. 
sophical Society of Cambridge, England, 
in 1827, and who in 1849 had put before 
the same Society a note as to the later 
changes which had occurred in his eye, 
In the meantime Whewell had proposed 
the term ‘‘astigmatism,” and several other 
striking cases had been reported in the 
literature. This had led to the invention 
by Stokes, also of Cambridge, England, 
of the somewhat complicated piece of di- 
agnostic apparatus upon which is based 
the simpler and more manageable cross 
cylinder of our own time. 
W. H. Crisp. 


GLAUCOMA SURVEY 


In spite of the application of methods, 
devices, and procedures whereby the early 
diagnosis of glaucoma is at least theoret- 
ically possible, the fact remains that a de- 
pressing number of cases are undiagnosed 
until long after the disease has been es- 
tablished and irrevocable havoc has en- 
sued. 

The causes for this lag are to be found 
in a number of factors, among them being 
primarily the ignorance of the patient 
and consultant. This factor is poten- 
tially eradicable in time, and events of 
the recent past modestly show the re- 
sult of the campaign for education of 
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the people, in that more and more of them 
are becoming mindful of what glaucoma 
means and does. At the same time, in the 
journals and societies, the consultant is 
bombarded with articles and papers on 
the various aspects of glaucoma, mostly 
scientific. 

But it is not the ophthalmologist only 
who should be and generally is skilled 
in the diagnosis of this disease. Every- 
one, medical or nonmedical, to whom the 
patient may turn for advice should be 
taught to recognize this disturbance and 
refer him to the properly trained indi- 
vidual or ophthalmic clinic for treatment. 
It is admitted that the very early diag- 
nosis of glaucoma is exceedingly diffi- 
cult and that even well-trained ophthal- 
mologists occasionally miss it. How 
much more difficult it is for the general 
practitioner and the optometrist to rec- 
ognize the early stages, every ophthal- 
mologist can cite from his own experi- 
ence. It is hard to believe that anyone 
would deliberately allow a patient to be- 
come totally blind except through ignor- 
ance, just for the sake of selling more and 
more glasses. But such ignorance is crim- 
inal and constitutes malpractice. The 
teaching of the consultant is the respon- 
sibility of ophthalmology, and for that 
reason conscientious ophthalmologists 
welcome the rescinding of the resolution 
against the teaching of optometrists at the 
last meeting of the Section on Ophthal- 
mology, A.M.A. 

That the problem is still more broad, 
however, is becoming evident through 
the recent work of Dr. Mark J. Schoen- 
berg of New York, and the National 
Society for the Prevention of Blindness. 
In a series of papers recently presented 
before the American Ophthalmological 
Society and the American Academy of 
Ophthalmology and Otolaryngology, Dr. 
Schoenberg gave reports on surveys of 
glaucoma records from three large 


1207 


New York eye clinics. The findings were 
summarized and the prevailing weak- 
nesses of the present system of diagnosis 
and treatment of glaucoma patients in 
the eye clinics, were pointed out. Reme- 
dial measures were suggested that at first 
glance seem to be too theoretical, imprac- 
tical, and difficult of undertaking, in- 
volving as they do the compiling of rec- 
ords and follow-up activities by social 
workers, the services of more ophthal- 
mologists than appear available, and the 
expenditure of more money than is gen- 
erally at hand. The broad scope is too 
dazzling and the tired worker discour- 
aged. But this gloomy prognosis can be 
swept away by dogged determination, 
not by the individual but only through 
the activities of the various ophthalmic 
organizations acting as a body. The Na- 
tional Society for the Prevention of 
Blindness has undertaken the sponsor- 
ship of this magnificent work. Their 
campaign for the reduction of the per- 
centage of partial or total loss of vision 
from glaucoma not only invites but de- 
mands the support and cooperation of 
not only ophthalmologic organizations but 
also those of the optometric and public 
health bodies. With a clear vision of what 
is required, such codperation and support 
will be forthcoming. 
Derrick Vail. 


BOOK NOTICE 
THE PrinctpAL Nervous PATHWAYS. 

By Andrew Theodore Rasmussen, 

Ph.D. Second edition. 73 pages, index, 

and numerous illustrations. New York, 

The Macmillan Company, 1941. Price 

$2.50. 

The first edition of this book was pub- 
lished in 1932. Eight pages are con- 
cerned with the eye. Four of these are 
occupied by diagrammatic figures. The 
first concerns binocular vision and re- 
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flexes through the midbrain. The second, 
localization of fibers from the retina to 
the visual cortex. The third, innervation 
of the eye, and the fourth, the visual 
system. The text figures are clear and 
illustrate the visual mechanism satis- 
factorily. The entire book would be valu- 
able to the student of ophthalmo-neurol- 
ogy as well as of neurology in general. 
Lawrence T. Post. 


OBITUARIES 
JOSEPH A. WHITE 
1848-1941 


On February 16, 1941, Dr. Joseph A. 
White of Richmond, Virginia, one of the 
earliest specialists in the South, died in his 
ninety-third year. 

Dr. White, dean of eye, ear, nose, and 
throat specialists of the South Atlantic 
seaboard, was born in Baltimore on 
April 19, 1848. He received his early 
education in the parochial schools in Bal- 
timore and later attended college at Rock 
Hill College, Loyola College, and St. 
Mary’s College, and from the latter in- 
stitution he received the degree of Mas- 
ter of Arts. From this institution he en- 
tered the University of Maryland, where 
he was graduated from the medical de- 
partment in 1869. Wishing to pursue his 
training in medicine further, he then went 
for study at the Ecole de Médecine, Paris, 
France, and at the Universities of Baden, 
Heidelberg, and Berlin, Germany. 

In 1872, Dr. White returned to Bal- 
timore to practice general surgery. Dur- 
ing the next few years he gradually be- 
gan to limit his practice to diseases of the 
eye, ear, nose, and throat, and seven years 
later he located in Richmond, Virginia, 
to confine himself entirely to this special- 
ity. He often stated that his reason for 
leaving Baltimore was that there was not 
room in Baltimore for two such special- 
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ists as Dr. Chisholm and himself. 

In Richmond, Dr. White very quickly 
established a large practice, since cong. 
tions connected with his speciality, UP to 
that time, had been more or less neg. 
lected. His skill and his personality soop 
won for him wide recognition, and fo, 
over 60 years he continued a busy, pro. 
gressive, and lucrative practice. 

Aside from his private practice, he 
spent much time at his own private clinic 
which he founded and which was oper- 
ated exclusively for the care of indigent 
patients. For many years he was active 
in teaching, first at the University Col. 
lege of Medicine and later at the Medical 
College of Virginia when the two schools 
merged in 1913. His lectures were most 
interesting. His charming _ personality 
combined with his witticisms, personal 
experiences, and his succinct phraseology 
held the close attention of his students. 
He frequently used lantern slides to dem- 
onstrate his lectures and occasionally “by 
mistake” a_ slide of Parisienne 
model would get among his medical 
slides, much to the delight of his students, 

Dr. White was a frequent writer of 
medical papers. He contributed not only 
to the journals of his speciality but to 
journals that would bring special mes- 
sages to general practitioners and others. 
Although his articles were not long they 
were well expressed, and always brought 
forth some progressive idea. About 60 
different reprints of his articles are in 
existence but it is highly possible that 
he wrote over three times that number. 

Dr. White’s charming personality and 
his keen intellect brought to him many 
posts of honor in the national societies. 
In 1884 and 1885 he was chairman of 
the Section on Ophthalmology of the 
Medical later 


some 


American Association, 


president of the American Laryngologi- 
cal, Rhinological, and Otological Society, 
president of the Tri-State Medical As- 
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sociation of the Carolinas and Virginia, 
president of the Richmond Academy of 
Medicine, and president of the Medical 
Society of Virginia. He was also honored 
by membership in the American Otologi- 
me Society and the American Ophthal- 
mological Society. 

Dr. White originated the most com- 
monly used antiseptic ointment in oph- 
thalmology (White’s ointment). 

There has been no operator with whom 
| have come in contact who had the calm 
assurance possessed by Dr. White. He 
studied his cases carefully before opera- 
tion, he operated with great dexterity, and 
when the operation was completed he left 
with the feeling that he had done his best, 
and no worries attended his mind after 
office hours. He expected his patients 
to do well after an operation but if they 
did not he was not perturbed. 

One remarkable attribute of this noted 
physician was his continued youthful en- 
thusiasm for all progressive things in 
ophthalmology and to a lesser extent in 
otolaryngology. During the past few years 
of his life he continued to read widely, 
subscribing to the best journals of this 
country, of France, and of Germany and 
digested them with thoroughness. Even 
beyond the age of four score he adopted 
the newer operations devised by others 
and acquired new instruments to per- 
fect his skill in these operations. He 
sought companionship of his youthful as- 
sociates and was always eager to teach 
them and equally eager to learn from 
them. 

He was a leader in the civic and social 
life of Richmond for several decades, 
since he was an artful dancer, brilliant 
conversationalist, and always a_ perfect 
gentleman. 

Through the death of Dr. White the 
South Atlantic States have lost an out- 
standing leader in his profession, and it 
is difficult to realize that such a dynamic 


personality has been removed from his 
field of long usefulness. 
Robert H. Courtney. 


THOMAS ADAMS WOODRUFF 
1866-1941 


It is my sad duty to report the death 
of our old and valued friend, Thomas 
Adams Woodruff. 

Dr. Woodruff died at his home in New 
London, Connecticut, on April 15th, after 
a lingering illness. He was seventy-five 
years of age. 

His medical career covered a period of 
50 years, the first four years of which 
were spent in general practice in Chicago. 
For 23 years thereafter he confined his 
practice to ophthalmology in Chicago. In 
1918 he went to New London, Connec- 
ticut, where he lived and continued to 
practice his specialty until the time of 
his death. 

Dr. Woodruff was born in St. Cath- 
erines, Ontario, on June 4, 1865, the son 
of Samuel DeVeaux Woodruff and Jane 
Sanderson Woodruff. 

His early education was acquired at the 
Upper Canada College in Toronto. He 
took his M.D. and C.M. degrees at Ma- 
gill University in 1888. Postgraduate 
work followed in Berlin, Vienna, Gotting- 
en, and in London, where in 1890 he 
became a Licentiate of the Royal Col- 
lege of Physicians. 

During the 27 years of his practice in 
Chicago he was perhaps best known in 
the Chicago Ophthalmological Society, of 
which he was president in 1908. 

He served as ophthalmic surgeon on 
the staffs of St. Luke’s and St. Anthony 
de Padua Hospitals, and for many years 
held the post of editorial secretary of the 
Ophthalmic Record. 

He held the rank of Major in the 
United States Army Medical Corps, and 
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in 1917-18 served as head of the eye de- 
partment of the base hospital at Camp 
Grant, Illinois. 

Later he was chief of the section of 
surgery at the base hospitals at Camp 
Beauregard, Louisiana, and Camp Meade, 
Maryland. 

In 1914 he married Caroline M. 
Wright, and in 1918 they moved to New 
London, Connecticut, where he served as 
consulting ophthalmologist to the Law- 
rence and Memorial Hospitals. 

Dr. Woodruff made many contribu- 
tions to the literature of his specialty. He 
was co-author with Dr. Casey A. Wood 
of “Common diseases of the eye.” 

He was a Fellow of the American 
Medical Association, which he served as 
third vice-president in 1908. He was also 
a Fellow of the American College of 
Surgeons; a member of the American 
Academy of Ophthalmology and Oto- 
Laryngology; a member of the Illinois 


State Medical Society ; the Chicago Medi. 
cal Society, and the Chicago Ophthalmo. 
logical Society. 

He was also a member of the Con. 
necticut State Medical Society, Zeta ps 
fraternity, and the Military Order of 
Foreign Wars. His activities in New Lop. 
don included membership in the Chamber 
of Commerce, the Rotary Club, the 
Thames Club, of which he was a past 
president, and the Shenecossett Country 
Club. 

He is survived by a daughter, Mrs, 
John Wilbur of New London, and a 
grandson, John W. Ogden of Oakland, 
California. 

Although he has not lived among ys 
for many years he is still remembered 
with affection for his charming person- 
ality and with respect for his ability and 
for the place he achieved in his chosen 


field. 


Frank T. Brawley. 
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Epitep By Dr. WILLIAM H. Crisp 


ASSISTED BY Dr. GEORGE A. FILMER 


Abstracts 


formerly use 
belong to several di 


are classified under the divisions listed below, which broadly correspond to those 
d in the Ophthalmic Year Book. It must be remembered that any given paper may 
visions of ophthalmology, although here it is mentioned only in one. Not all 


of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


General methods of diagnosis 

Therapeutics and operations | 

Physiologic optics, refraction, and color 
vision 

Ocular movements 
Conjunctiva 

Cornea and sclera 

Uveal tract, sympathetic 
aqueous humor 

8. Glaucoma and ocular tension 
9, Crystalline lens 


NOW 


disease, and 


1 
GENERAL METHODS OF DIAGNOSIS 


Bogart, D. W. An improved binocu- 
lar gonioscopic apparatus. Arch. of 
Ophth., 1941, v. 25, April, pp. 669-671. 

To the author’s original apparatus, 
which is suspended in a large pano- 
ramic tripod head with all motion con- 
trolled by the action of a heavy lever, 
has been added a Barkan lamp for il- 
lumination. (Illustrations.) 


J. Hewitt Judd. 


Caveness, H. L., Satterfield, G. H., 
and Dann, W. J. Correlation of the 
results of the biophotometer test with 
the vitamin-A content of human blood. 
Arch. of Ophth., 1941, v. 25, May, pp. 
827-832. 

Biophotometer readings and fasting 
blood-plasma levels of vitamin A were 
determined for 71 subjects; for nine of 
them the readings were repeated after 
five-days administration of a supple- 
ment of vitamin A. Only a slight corre- 
lation was found between the bio- 
photometer readings and the levels of 
vitamin A in the blood. 


J. Hewitt Judd. 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 


19. Anatomy, embryology, and comparative 
ophthalmology 
Evans, J. N. The new scotometer. 


Arch, of Ophth., 1941, v. 25, March, pp. 
445-449. (See Amer. Jour. Ophth., 1941, 
v. 24, June, p. 714.) 


Friedman, Benjamin. An improve- 
ment in the gonioscope contact glass 
to facilitate filling with fluid. Arch. of 
Ophth., 1941, v. 25, March, p. 510. 


In order to fill a contact glass with 
fluid while the glass remains in posi- 
tion on the patient’s eye, two narrow 
channels are drilled through it, one at 
the center, and one 2 mm. away. Solu- 
tion is injected through the eccentric 
hole and the air escapes through the 
central one. J. Hewitt Judd. 


Hopkins, C. R. Size and location of 
the blind spot of Mariotte. Arch. of 
Ophth., 1941, v. 25, May, pp. 811-813. 

The general variation in the figures 
obtained in this study of one hundred 
angioscotometric records from those 
given by previous authors using differ- 
ent techniques indicates a larger blind 
spot. This is obviously due to a num- 
ber of causes besides variation of light, 
such as size of the test object and con- 
trast to the background. Immediately 
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adjacent to the zone of absolute blind- 
ness at the blind spot is a narrow zone 
in which the 2/2,000 isopter may not be 
plotted. This is said to be due to the 
reduced number of rods and cones in 
the peripapillary area but may be due 
to the defect arising from the effect of 
the vascular circle of Zinn and its as- 
sociated perivascular mechanism. 
J. Hewitt Judd. 


Longhena, Luisa. Blood-sedimenta- 
tion rate in ocular disease. Rassegna 
Ital. d’Ottal., 1940, v. 9, Nov.-Dec., pp. 
665-687. 

The author reviews the knowledge 
of blood sedimentation and the litera- 
ture pertaining to ophthalmology. She 
examined 119 cases of ocular disease 
and found that the sedimentation rate 
was strongly increased in acute inflam- 
matory, rheumatic, luetic, and late neo- 
plastic diseases, moderately in tubercu- 
lous disease, and not at all in trachoma, 
glaucoma, cataract, and retinal separa- 
tion. Eugene M. Blake. 


Mitzkevich, L. D. Intravenous ad- 
ministration of hypertonic salt solution 
to demonstrate the malarial nature of 
ocular diseases. Viestnik Opht., 1940, 
v. 17, pt. 5, p. 648. 

The author suggests that 10 to 20 
c.c, of 15-percent saline be adminis- 
tered intravenously in ocular diseases 
of suspected malarial etiology in which 
the parasite cannot be demonstrated in 
the blood. After such provocative in- 
jections the parasite may appear in the 
blood without causing a general ma- 
larial attack. Ray K. Daily. 


Rugg-Gunn, A. A new binocular 
ophthalmoscope. Trans. Ophth. Soc. 
United Kingdom, 1940, v. 60, p. 195. 


A new binocular ophthalmoscope 


ABSTRACTS 


whose general principle is similar {, 
the Gullstrand is presented. 
Beulah Cushman 


V ishnevskii, H A. Angioscotometry 
and its diagnostic significance. Viestni, 
Opht., 1940, v. 17, pt. 5, p. 571. 

A review of the literature and an 
analysis of data obtained on 31] pa- 
tients. The data show physiologic as 
well as pathologic variations in the 
size of angioscotoma. Angioscotomata 
change in size in glaucoma, neuritis 
retrobulbar neuritis, and vascular ret. 
inal disease. ‘The most marked changes 
in the size of the scotoma are found 
in chronic glaucoma and optic neu- 
ritis. There is no constant relation 
between the size of the blind spot, 
visual acuity, or intraocular tension 
and the size of the scotoma. For diag- 
nostic purposes the comparison of the 
angioscotoma in the two eyes is more 
valuable than a unilateral determina- 
tion. (Illustration.) Ray K. Daily. 


2 
THERAPEUTICS AND OPERATIONS 
Arcuri, The effect of 
short-wave therapy upon normal and 
diseased eyes. Rassegna Ital. d’Ottal., 
1940, v. 9, March-April, pp. 232-242. 


Of 120 persons treated by short-wave 


Domenico. 


therapy, ten were cases of uveitis with 
hypertension and forty were cases of 
glaucoma of various types. In no case 
was there an increase of intraocular 
tension, and, therefore, such treatment 
contraindicated. Definite im- 
provement in uveitis is reported with 
reduction in complicating tension. All 
cases were treated by ultrashort waves 
of 6 meters for 20 minutes at each treat- 
ment. Eugene M. Blake. 
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Askalonova, T. A., and Vilovskaja, 
K. E. The eyeball after prolonged ad- 
ministration of plasmocide. Viestnik 
Opht., 1940, v. 17, pt. 5, p. 630. 

Carefully controlled therapy of 523 
patients led to the conclusion that in 
therapeutic doses acrichinin and plas- 
mocide were harmless to the eye and 
were as effective as quinine. 


Ray K. Daily. 


Berrettini, G. L. Mydriatic and cy- 
cloplegic principle existing in “trom- 
beteira” (Datura arborea and D. fastu- 
osa L.). Arquivos Brasileiros de Oft., 
1941, v. 4, Feb., pp. 50-59. 

A boy of 11 years, seeking to gather 
flowers from a forest tree, brought his 
face into contact with a part of the 
tree, which injured his left eye. A 
small piece of the flower was found 
in the lower cul de sac. Pupillary action 
was abolished, the accommodation 
greatly weakened. The action of prepa- 
rations of the plant was studied in 
dogs. It was approximately identical 
with that of Datura stramonium. 

W. H. Crisp. 


Bossalino, G., and Sironi, L. Tuber- 
culous affections of the eye and tuber- 
culin therapy. Rassegna Ital. d’Ottal., 
1940, v. 9, March-April, pp. 161-200. 

The authors review the history of 
ocular tuberculosis from 1858 and de- 
scribe 38 cases illustrating involvement 
of the various ocular tunics. They con- 
clude that the skin reaction to tuber- 
culin signifies a hypersensitivity to the 
tuberculin itself and that the use of 
very small doses, gradually increased 
in strength, produces a desensitization, 
adjusting the allergic state to the tu- 
berculous antigen. The authors believe 
that the reason for the value of small 
doses of tuberculin is somewhat inde- 


terminate, but that the results are satis- 
factory. (11 figures.) 
Eugene M. Blake. 


Calvery, H. O., Lightbody, H. D., 
and Rones, B. Effects of some silver 
salts on the eye (silver nitrate, silver 
ammonium nitrate, silver ammonium 
sulphate, silver ammonium lactate and 
a mixture of silver ammonium nitrate 
and silver ammonium sulphate. Arch. 
of Ophth., 1941, v. 25, May, pp. 839- 
847. 

The physiologic effects of solutions 
of 1 to 12 percent of silver nitrate and 
equimolecular solutions of silver am- 
monium nitrate and silver ammonium 
sulphate, silver ammonium lactate, and 
ammonium boric acid chloride in dis- 
tilled water have been observed upon 
the eyes of rabbits. Comparative effects 
were noted in all instances after in- 
stillation of a single measured drop in 
the lower culdesac of the left eye, the 
right eye serving as control. The re- 
sults clearly show that ammonium salts 
are more injurious than silver nitrate. 
This is due to the fact that the silver 
ammonium salts are very reactive, so 
that when they come in contact with 
fluids and tissues of the eye, silver ions 
and ammonia are immediately released. 
The liberated ammonia is itself a strong 
irritant, injuring the tissues of the eye 
to some extent. Silver salts in all con- 
centrations used were irritating to the 
eyes of rabbits, the degree of irritation 
being dependent upon the concentra- 
tion as well as the nature of the salts 
being tested. Dark silver deposits may 
result from a single application of silver 
salts to the eye. Therefore, silver salts 
should not be used in the eye except 
when absolutely necessary, and then 
with extreme caution. 


J. Hewitt Judd, 
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Harrison, W. J. A new container for 
ophthalmic ointments. Amer. Jour. 
Ophth., 1941, v. 24, Aug., pp. 933-934. 


Miklos, A. Contribution to the chem- 
otherapy of tuberculosis of the eye. 
Klin. M. f. Augenh., 1941, v. 106, Jan., 
pp. 20-36. 


Remarkable results in the treatment 
of ocular tuberculosis were obtained 
with Rubrophen, an organic dye. The 
drug was injected in a dose of 0.3 gm. 
and given internally in tablets of 0.15 
gm. 4 to 6 times daily. The report con- 
cerns 50 cases, among them iritis, peri- 
phlebitis retinalis, keratoconjuncti- 
vitis, and one case of sympathetic 
ophthalmia. Gertrude S. Hausmann. 


Mitzkevich, L. D. Evaluation of the 
bactericidal properties of ophthalmic 
ointments. Viestnik Opht., 1940, v. 17, 
pt. 6, p. 775. 

A laboratory study, the results of 
which show that ointment of yellow 
oxide of mercury is the most bacteri- 
cidal of the ophthalmic ointments in 
use. Ointments of soluble mercury 
salts and protargol depend for their 
action on long contact with the con- 
junctiva. Zinc sulphate is bactericidal 
only to Morax-Axenfeld bacilli. 

Ray K. Daily. 


Pinho, Edson. Iris prolapse. Tri- 
chloracetic acid, Arquivos Brasileiros 
de Oft., 1940, v. 3, Dec., pp. 304-305. 


Pinho briefly extols the use of a 
saturated solution of the drug for this 
condition, the application being made 
with the end of a toothpick, daily for 
a week, under local anesthesia. 

W. H. Crisp. 


Saubermann, G. B. C., and Schmid, 


A. E. The use of irgamid, a sulfanil- 


ABSTRACTS 


amide derivative, in ophthalmology, 
Ophthalmologica, 1941, v. 101, April, 
p. 193. 


On the basis of their experience jp 
the treatment of more than seventy 
patients with infectious diseases of the 
eyes, the authors recommend irgami¢, 
The course was often shortened as. 
tonishingly in serpent and other cor. 
neal ulcers, intraocular traumatic jp. 
fection, dacryocystitis, lid phlegmon, 
and gonorrheal conjunctivitis. It is also 
believed that inclusion-body conjunc. 
tivitis is favorably influenced. In ser- 
pent ulcer the addition of irgamid to 
standard therapeutic procedures was 
so gratifying that the authors were en- 
couraged to rely on irgamid as the 
mainstay. F. Herbert Haesstler, 


Saubermann, G. B. C., and Schmid, 
A. E. Treatment of scrofulous eye dis- 
ease with a sulfanilamide compound 
(cibazol). Ophthalmologica, 1941, y 
101, April, p. 201. 


In ten patients with scrofulous ocu- 
lar affections, signs of irritation, phlyc- 
tenules, and corneal infiltrates disap- 
peared in a few days after beginning 
the use of a 5-percent-cibazol ointment 
three or four times daily. 


F. Herbert Haessler. 


Seidenari, Renato. Sulfonamide ther- 
apy in ophthalmology. Rassegna Ital. 
d’Ottal., 1940, v. 9, March-April, pp. 
200-216. 


Thirty-one cases of ocular disease, 
including trachoma with pannus, puru- 
lent dacryocystitis, gonococcal conjunc- 
tivitis, phlegmon of the lids and orbit, 
and panophthalmitis, were treated with 
sulfanilamide. The author reviews the 
literature pertaining to each condition 
with the results of treatment, which 


— 
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were favorable in most 


Keratitis with hypopyon did not re- 
spond at all. Eugene M. Blake. 


Statti, L. W. Pentothal sodium anes- 
thesia in ophthalmology. Arch. of 
Ophth., 1941, v. 25, March, pp. 487-490. 

Favorable results in one hundred 
consecutive cases, in which all types of 
ophthalmic surgical procedure were 
carried out on patients whose general 
physical conditions and ages varied 
widely, furnish the basis for the au- 
thor’s conclusion that pentothal sodium 
injected intravenously is an ideal anes- 
thetic, easy to administer and rapid in 
effect. The postoperative reaction time 
is brief and there are no serious com- 
plications. J. Hewitt Judd. 

Veasey, C. A., Jr. Vitamin B in 
ophthalmology. Arch. of Ophth., 1941, 
v. 25, March, pp. 450-468. 

The various components of the 
water-soluble group of vitamins are 
briefly defined, and the ocular effects 
of avitaminosis B are fully reviewed 
with respect to both clinical ophthal- 
mology and experimentation on lab- 
oratory animais. Subclinical avita- 
minosis B is widespread. Benefit may 
be expected from vitamin therapy in 
cases of toxic amblyopia, retrobulbar 
neuritis, certain corneal conditions, 
Wernicke’s disease and similar deple- 
tion syndromes, and possibly in cases of 
uveitis and chorioretinal involvement 
of unknown cause. Administration of 
riboflavin will arrest cataracts in ribo- 
flavin-deficient animals, but there is no 
evidence of a similar effect occurring in 
humans, with the possible exception of 
the arrest of the swelling of the lens 
in cases of intumescent senile cataract. 
Ten illustrative cases are reported. 


J. Hewitt Judd. 


3 
PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Alexander, G. F. Spasm of accom- 
modation. Trans. Ophth. Soc. United 
Kingdom, 1940, v. 60, p. 207. 

Spasm of accommodation as de- 
scribed by the author is usually found 
in young subjects doing much near 
work, Minus lenses correct the visual 
acuity but do not relieve the discom- 
fort. The following factors are con- 
sidered in the study of spasm of ac- 
commodation: astigmatism arising 
from constant variation in the activity 
of the ciliary muscle in the attempt to 
see different meridional aspects of ob- 
jects distinctly ; throwing the light into 
the eye by the mirror in doing skiascopy 
without cycloplegia; exophoria; and 
myopia. The use of one drop of 16- 
percent homatropine solution as a cy- 
cloplegic is advocated. The discussion 
following the article is critical of the 
diagnosis and technique. 

Beulah Cushman. 


Blankstein, S. S. Transitory myopia 
(complication of sulfanilamide ther- 
apy). Amer. Jour. Ophth., 1941, v. 24, 
Aug., pp. 895-899. 


Broda, E. E., and Victor, E. The 
cataphoretic mobility of visual purple. 
Biochem. Jour., 1940, v. 34, Dec., p. 
1501. 

This rather technical article shows 
the results of experiments on this 
photosensitive substance made in a 
safe red light. Varying exposures and 
resulting reaction velocities are enu- 


merated in an accompanying table. 
F. M. Crage. 


Chuprakov, A. T. The influence of 
dark objects in the visual field on the 
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differentiation sensitivity of the fovea. 
Viestnik Opht., 1940, v. 17, pt. 5, p. 680. 

This laboratory investigation demon- 
strates that the presence of a dark ring 
in the visual field diminishes foveal 
sensitivity. The influence of the periph- 
eral object increases with its size, 
with its proximity to the fovea, and 
with the resultant loss in illumination. 
This effect is produced also by placing 
the dark ring in the field of the other 
eye, which indicates that the process 
is central in origin. 


Ray K. Daily. 


Cogan, D. G. Some ocular phenom- 
ena produced with polarized light. 
Arch. of Ophth., 1941, v. 25, March, 
pp. 391-400. 

The author describes two ocular 
phenomena produced with polaroids. 
The first is exhibited by the lens and 
consists of a dark cross on a light back- 
ground. The second phenomenon, 
which has not been described previous- 
ly, is exhibited by the anterior segment 
of the intact eye, and consists of a dark 
cross seen against a light background. 
It is produced by the normal cornea 
and, like the lenticular cross, depends 
on a radial or concentric arrangement 
of the elements, and not upon increased 
intraocular pressure. 

J. Hewitt Judd. 


Cotlier, I. Astigmatic accommoda- 
tion. Anales Argentinos de Oft., 1941, 
v. 2, Jan.-Feb.-March, pp. 6-36. 

This 3l-page article, accepting the 
belief that there is an astigmatic ac- 
commodation due to unequal action of 
the ciliary muscle, proceeds to describe 
the behavior of a number of subjects 
in looking at the astigmatic dial 
through various lens combinations. The 
author approves the “bicylindric” 


technique of Marquez, and urges the 


ABSTRACTS 


investigation of small fractions of a 
. . . as 
tigmatism. ( Bibliography.) 


W. H. Crisp, 


Cusick, P. L., and Hawn, H. W. 
Prism compensation in cases of ani. 
sometropia. Arch. of Ophth., 194], v, 
25, April, pp. 651-654. 

Although in many cases of moderate 
and even high degrees of anisome. 
tropia, prism compensation is unneces. 
sary for comfort, others have a definite 
need for prisms to 
obviate asthenopia which, at times 
simulates an ocular neurosis. The pres- 


compensating 


ence of poor vision in one eye does not 
obviate the necessity for compensation 
if binocular single vision is shown to 
be present. The authors treat these con- 
ditions as a hyperphoria in downward 
gaze due to a muscle defect. After re- 
peated measurements with the Maddox 
rod at the individual working distance, 
clip-on lenses with divided prisms are 
prescribed for a month’s trial. If relief 
is obtained, a compensated prism bi- 
focal or slab-off lens is prescribed. Two 
cases illustrative of this condition are 
reported. The amount of prism indi- 
cated by this method is less than the 
amount indicated mathematically when 
8 or 10 mm. is taken arbitrarily as the 
amount of depression of the eyes in 
downward gaze. J. Hewitt Judd. 


Eidelman, B. M. Rabkin’s poly- 
chromatic plates. Viestnik Opht., 1940, 
v. 17, pt. 5, p. 658. 

An evaluation of these plates from 
the standpoint of reliability, sensitiv- 
ity, and accuracy of differential diag- 
nosis. The material consisted of one 
hundred normal persons and seventy 
persons with various color anomalies. 
The conclusions are that in the detec- 
tion of protanopes Rabkin’s plates are 
superior to Ishihara plates, are equally 
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able in the diagnosis of deutera- 


reli 
are inferior in the diagnosis 


nopes, but 
of anomalous trichromats. 


Ray K. Daily. 


Filatov, V. P., and Volokitenko, A. 
. Osmotherapy in high myopia with- 
out macular changes. Viestnik Opht., 
1940, v. 17, pt. 5, Pp. 515. 

Twenty-four cases of high myopia 
were treated with intravenous injec- 
tions of 10-percent saline with satis- 
factory results. Visual acuity improved 
in all cases, and in some there was an 
extension of the visual fields. 

Ray K. Daily. 


Friedman, B. B. Acute myopia in- 
duced by sulfanilamide. Amer. Jour. 
Ophth., 1941, v. 24, Aug., p. 935. 


Heglo, L. G. An evaluation of the 
Rabkin, Stilling, and Ishihara plates 
used in artificial light. Viestnik Opht., 
1940, v. 17, pt. 6, p. 824. 

A graphic report of this investiga- 
tion shows that in artificial light the 
results obtained with Rabkin or Still- 
ing plates are accurate, whereas the 
Ishihara plates are unreliable. 

Ray K. Daily. 


Luckiesh, M., and Moss, F. K. Char- 
acteristics of sensitometric refraction. 
Arch. of Ophth., 1941, v. 25, April, pp. 
576-581. 

The relations between visibility and 
refraction and accommodation and 
convergence are presented in detail for 
a typical adult emmetropic subject. 
These relations not only indicate the 
relative extent to which 
blurred by various refractive errors, 
but also reveal the progressive changes 


vision is 


in the refractive state of the eyes con- 
comitant with binocular convergence 
at various fixational distances between 
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infinity and the near point. The data 
are particularly significant because all 
determinations of the refractive states 
of the eyes are based on the absolute 
and fundamental criterion of maximal 
visibility rather than on some arbitrary 
standard of normal visual acuity. A 
high degree of precision is obtained 
by repeating under identical physical 
conditions the quantitative measure- 
ments of visibility, so that each meas- 
urement quantitatively influences the 
final result. From the evidence so far 
obtained it appears that the refractive 
errors indicated by dynamic sensitome- 
try are of the same type and amount 
as those indicated by the usual methods 
after the induction of cycloplegia or by 
fogging. The sensitometric data are 
held to be more readily interpretable 
because they are obtained with binocu- 
lar convergence and under conditions 
of normal nervous control of the ocular 
musculature. Thus the sensitometric 
method adds a subjective test which 
is at least as significant and precise at 
all distances as are present static tests, 
either under conditions of normal mus- 
cular control or after the induction of 
cycloplegia. Furthermore, sensitomet- 
ric examinations at critical distances 
provide data for determining the direc- 
tion and the extent of the relative ac- 
commodation which will be required 
with any prescribed correction and at 


J. Hewitt Judd. 


any distance. 


Ludvigh, Elek. Effect of reduced 
contrast on visual acuity as measured 
with Snellen test letters. Arch. of 
Ophth., 1941, v. 25, March, pp. 469- 
474. 

The author finds that at low levels 
of contrast, visual acuity varies 
markedly with contrast, but at high 


levels of contrast, relatively great 
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changes in the degree of contrast have 
slight effect upon the visual acuity. 
Hence, if the test letters and the back- 
ground of a Snellen chart provide rea- 
sonably high contrast (above approxi- 
mately 60 percent) the relatively slight 
variations attributable to differences in 
manufacture will have little effect on 
the visual acuity. In the absence of 
further evidence, one should not as- 
sume that the spectacle lens which pro- 
duces the greatest contrast sensitivity 
will also produce the greatest visual 
acuity according to the Snellen test at 
high contrasts. It is also stated that 
the low visual acuity in amblyopia ex 
anopsia cannot be attributed to defec- 
tive light-difference sensitivity as this 
may be normal or reduced relative to 
the unaffected eye. The central sco- 
toma, which is frequently found in pa- 
tients with amblyopia ex anopsia, does 
not suffice to account for the observed 
low acuity. J. Hewitt Judd. 


Mattos, W. B. Editing a prescription 
for glasses. Arquivos Brasileiros de Oft., 
1941, v. 4, June, pp. 143-146. 


The author apparently continues to 
employ the mode of indicating axis 
adopted many years ago at the Naples 
International Congress, namely verti- 
cal, horizontal, or so many degrees 
nasal, temporal, and so on. He repro- 
duces, with the statement that it is 
incomprehensible, a prescription in 
which the cylindric axes are indicated 
by the simple numbers “105” and “75,” 
in accordance vith the convenient prac- 
tice so long in use in the United States. 
He will shock most United States ocu- 
lists by his assertion that it is quite 
unnecessary for the oculist to inspect 
the lenses as to their accuracy after 
the optician has ground and mounted 


them. W. H. Crisp. 
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Paez Allende, Francisco. Myopia 
from ingestion of p-amino benzol-sulf, 
mide. La Semana Med., 1941, y 4 
May 29, p. 1273. 

The drug was administered On ac. 
count of eczema of both thighs induced 
by a rubber bandage. After the Second 
dose the patient reported a great re. 
duction in distant vision, and she was 
found to have myopia of 3 D. in each 
eye. Improvement in vision proceeded 
rapidly after discontinuance of the 
drug, and after four days the refraction 
was emmetropic. W. H. Crisp. 


Pascal, J. I. Practical applications of 
dynamic retinoscopy. Arch. of Ophth, 
1941, v. 25, May, pp. 859-862, 3 

Since dynamic retinoscopy is done 
while the eyes are accommodating and 
converging actively, it provides a meth- 
od of measuring objectively the near- 
point of accommodation, the amount of 
residual accommodation, and the depth 
of cycloplegia ; allows a comparison of 
the quantity and quality of the accom- 
modation of the two eyes; and gives a 
check for overcorrection in cases of 
myopia. One advantage claimed by the 
author is that the eyes may be ex. 
amined while they are engaged in nat- 
ural binocular vision and each eye may 
be studied while both eyes are engaged 
in the act of seeing. 

J. Hewitt Judd. 


Prado, Durval. Considerations re- 
garding asthenopia. Arquivos Brasil- 
eiros de Oft., 1941, v. 4, June, pp. 133- 
136. 

The author discusses the heteropho- 
rias mainly as symptomatic of uncor- 
rected refractive error. W. H. Crisp. 


Rabkin, E. B., and Heglo, L. G. 
Types of color blindness. Viestnik 


Opht., 1940, v. 17, pt. 5, p. 637. 
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A review of the literature and a re- 
ort of the author’s own investigation, 
on the basis of which he proposes to 
modify Kries’s classification by sub- 
dividing protanomaly and deutera- 
nomaly into types A, B, and C. In type 
A there is a displacement of the color 
perception curves on the Nagel ano- 
maloscope. In types B and C there is 
4 deformation of the curves, less pro- 
nounced in type C than in B. 

Ray K. Daily. 


Roslavtzev, A. V. Contrast sensi- 
tivity in normal trichromats and in 
people with anomalies of color vision. 
Viestnik Opht., 1940, v. 17, pt. 5, p. 663. 

The objective of this study was to 
determine the suitability of people with 
color defects for work in the heat de- 
partments of the metal industry, where 
the degree of heat is judged by the ap- 
pearance of the heated metal. The con- 
clusion is that contrast sensitivity in 
people with color anomalies is equal to 
that of normal trichromats. 


Ray K. Daily. 


Saba, Gaetano. Transient myopia in 
sulphonamide therapy. Rassegna Ital. 
d’Ottal., 1940, v. 9, Nov.-Dec., pp. 708- 
718. 

The author discusses sulphonamide 
therapy and its complications in ocular 
diseases. He believes that the transient 
myopia observed at times is the result 
either of spasm of the ciliary muscle 
or of an increase in the index of re- 
fraction of the ocular media, particular- 
ly the aqueous. Eugene M. Blake. 


Scardaccione, Mario. The action of 
the different vitamins on the light sense 
in man and the migration of the retinal 
pigment. Bollettino d’Ocul., 1940, v. 19, 
Feb., pp. 121-147. 


The actions of vitamins A, B,, B,, 
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C, D, and E were tested. Vitamins A 
and B, seemed to increase the light 
sense in patients affected by a low 
light sense or by hemeralopia from avi- 
taminosis. Vitamin C provoked the 
light position in the eyes adapted to 
darkness. (Bibliography.) 
M. Lombardo. 


Simpson, R. K. Combination of 
phorometer and accommodation rule. 
Arch. of Ophth., 1941, v. 25, March, pp. 
483-486, 


The instrument consists of a rotary 
prism and Maddox rod from a phorom- 
eter trial-frame, mounted on a handle, 
on one side of which is a millimeter 
rule for measuring interpupillary dis- 
tance, point of convergence, and so on, 
and on the opposite side a dioptric 
scale and the Duane table of accom- 
modation as toage. J. Hewitt Judd. 


Weber, E. The refractive errors of 
twins. Klin. M. f. Augenh., 1941, v. 106, 
Jan., pp. 78-83. 

Weber reports several cases of twins 
with nearly identical refractive errors. 
The cases tend to establish the heredi- 
tary origin of refractive errors. 

Gertrude S. Hausmann. 


4 
OCULAR MOVEMENTS 


Alvaro, M. E. Surgical treatment of 
strabismus. Ophthalmos (Brazil), 1940, 
v. 2, no. 1, pp. 1-113. 


This detailed review of the subject 
covers 113 pages (Portuguese). It is 
divided into the following sections: his- 
torical, generalities, operative indica- 
tion, operative technique. Each section 
carries its own bibliography, and the 
whole article includes 63 illustrations, 


W. H. Crisp. 
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Andrade, Cesa‘io de. Brief considera- 
tions on the etiopathogenesis and treat- 
ment of strabismus. Ophthalmos 
(Brazil), 1940, v. 2, no. 1, pp. 180-189. 


For re-education of binocular vision, 
the author recommends exercises with 
spectacles of complementary colors. 
Looking at a luminous source through 
a perforated screen, the patient with a 
deviating eye fails at first to see the 
light through the red glass placed in 
front of this eye, whereas he sees the 
light through the green glass placed 
over the good eye. Rapid alternate 
covering of each eye leads to the mo- 
ment at which the patient is able to 
see both colored images at the same 
time. The patient then gradually learns 
to fuse the two images by relaxing or 
increasing his convergence. By means 
of another simple apparatus described 
by the author, and in which is incorpo- 
rated a mechanical contrivance for un- 
covering either eye at will by pulling 
a string, the patient is able to take 
charge of his own exercises. 


W. H. Crisp. 


Brickner, R. A hitherto undescribed 
ocular symptom of ophthalmoplegic 
migraine. Ophthalmologica, 1941, v. 
101, Feb., p. 91. 


Ophthalmoplegic migraine is a symp- 
tom complex characterized by partial 
or complete paresis of the oculomotor 
nerve, and occasionally of the abducens 
and trochlear nerves, and associated 
with headache, gastric manifestations, 
and sometimes scintillating scotoma. 
It is observed as an essential (crypto- 
genetic) migraine or as produced by in- 
tracranial neoplasm, aneurysm, or 
arachnoiditis. The essential form is be- 
lieved to result from transient vaso- 
motor changes in the brain stem. 

A 43-year-old man had typical recur- 


rent attacks of ophthalmoplegic mi- 
graine. In his last attack he had in adj. 
tion to the usual manifestation an jrjg 
hyperemia and circulating cells in the 
aqueous. Vessels with visible bloog 
columns are encountered in the pupil- 
lary portion of the iris only when they 
are dilated, and cells in the aqueous 
are evidence of abnormal permeability 
of the ciliary body. Both phenomena 
occur only in inflammation of the an. 
terior segment of the globe and in 
status dysraphicus with sympathetic 
heterochromia. In the author’s patient, 
it seems probable that they were caused 
by transitory paresis of the vasomotor 
fibers. F. Herbert Haessler, 


Cridland, Nigel. The measurement of 
heterophoria. Brit. Jour. Ophth., 1941, 
v. 25, April, pp. 141-166; and May, pp. 
189-229. 

Part one is divided into the following 
eight sections: position of the visual 
axes in orthophoria ; anatomic position 
of rest; physiologic position of rest; 
possibility of falsifying the measure- 
ments; difficulties of wearing glasses 
for tests for heterophoria ; heterophoria 
in relation to flying ; tabulation of find- 
ings; summary of conclusions. 

Part two includes four groups de- 
termining the fusion-free position. In 
group one dissociation is effected by 
limiting the field of vision of one or 
both eyes. Group two involves the test 
in which one image is displaced from 
the macula in such a manner as to make 
fusion impossible. Group three includes 
tests in which the stimulus to fusion 
is reduced or abolished by differentia- 
tion of the images seen by the two 
eyes, whether effected by change of 
color, form, or other characteristic of 
light incident. Group four explains the 
methods which do not attempt to sus- 
pend fusion. 
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Part three investigates the relative 
efficacy of the red-green and the Mad- 
dox-rod tests in revealing and measur- 
ing heterophoria. The first series of 
investigations was based upon 26/7 
cases and an additional three series 
were concerned with further findings 
on further cases. The red-green tests 
were found unsatisfactory. Concerning 
the Maddox-rod test, the following con- 
clusions are offered: (1) Suppression of 
the fusion tendency is good, and is 
increased by darkness. (2) The varia- 
bility of the test is very small. (3) 
Care is essential to various points of 
detail, but is amply repaid by the con- 
sistency of results, (Bibliography of 
four pages.) D. F. Harbridge. 

Goldberg, F. P. Congenital paralysis 
of abduction with retraction of the eye- 
ball. Viestnik Opht., 1940, v. 17, pt. 6, 
p. 751. 

A review of the literature and a tabu- 
lated report of 14 cases exhibiting the 
various motor anomalies characteristic 
of this syndrome. Ray K. Daily. 


Goldberg, Sol. Contact glasses as an 
aid in straightening the eyes. Amer. 
Jour. Ophth., 1941, v. 24, Aug., p. 933. 


Grigorieva, H. I. Examination of 
convergence in various directions of 
fixation. Viestnik Opht., 1940, v. 17, pt. 
6, p. 781. 

A total of 102 patients were tested 
on the Litinski apparatus. The results 
show that the near point of converg- 
ence recedes on looking up, and ap- 
proaches the eyes on looking down. 
This variation should be kept in mind 
in the examination of aviators, .and 
convergence should be tested in the 
upper and lower fields. 


Ray K. Daily. 


Machado, N. R. Consideration of the 
treatment of strabismus. Ophthalmos 
(Brazil), 1940, v. 2, no. 1, pp. 190-225. 

In an article of 37 pages, the author 
urges the great importance of accurate 
and early correction of refractive er- 
rors, discusses the use of fusion exer- 
cises, and describes the principal 
muscle operations, (33 clinical and sur- 
gical illustrations, bibliography. ) 


W. H. Crisp. 
Machado, Nicolino. Treatment of 
strabismus. Arquivos Brasileiros de 


Oft., 1941, v. 4, April, pp. 88-107. 
A 19-page review of the subject, in 
Portuguese. 


Semeraro, E. Strabismus operation. 
Ophthalmos (Brazil), 1940, v. 2, no. 1, 
pp. 176-179, 

A technique for advancement, using 
a single suture which reconstructs the 
anatomic planes and advances the 
muscle at the same time, using a special 
forceps adapted for both fixation and 
suture. W. H. Crisp. 


Silva, Linneu. Medical treatment of 
strabismus. Ophthalmos (Brazil), 1940, 
v. 2, no. 1, pp. 114-166. 

This article of 53 pages deals with 
the subject under the following head- 
ings: general considerations, advisa- 
bility of treatment, preliminary in- 
vestigations, therapeutic plan, general 
methods of treatment, general treat- 
ment. The section on general methods 
of treatment deals with orthoptic train- 
ing. (Bibliography, 8 illustrations.) 


W. H. Crisp. 


Sverdlick, José. Surgery in functional 
strabismus. Ophthalmos (Brazil), 1940, 
v. 2, no. 1, pp. 170-175. 

A brief general discussion. (Refer- 
ences. ) 
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Torres Estrada, Antonio. Treatment 
of strabismus. Bol. del Hosp. Oft. de 
Ntra. Sra. de la Luz, 1941, v. 1, Jan.- 
Feb., pp. 170-196. 


After description of his personal 
technique for advancement and length- 
ening, the author, in an article of 27 
pages, recites briefly a number of illus- 
trative cases, with surgical drawings 
and photographs of patients. 

W. H. Crisp. 


5 
CONJUNCTIVA 


Bartels, M., and Loens, M. Ques- 
tions on the causative agents of kerato- 
conjunctivitis epidemica. Klin. M. f. 
Augenh., 1941, v. 106, Jan., pp. 83-84. 
(See Section 6, Cornea and sclera.) 


Bertoldi, Maria. Benign tubercle of 
the conjunctiva. Rassegna Ital. 
d’Ottal., 1940, v. 9, May-June, pp. 380- 
391. 

Because of the absence of glandular 
involvement, X-ray changes, cough, or 
any other evidence of tuberculosis, a 
tubercle occurring in the palpebral con- 
junctiva of a 13-year-old boy is re- 
ported as representing a “benign” form 
of tuberculosis. (One figure.) 

Eugene M. Blake. 


Castafie Decoud, D. D. de. Histo- 
pathology of pterygium. Anales Argen- 
tinos de Oft., 1941, v. 2, Jan.-Feb.- 
March, pp. 37-43. 


A summary of the pathogenic 
theories and the general morphology 
of pterygium. The author promises 
later to present conclusions drawn from 
his own pathologic material. (4 illus- 
trations. ) W. H. Crisp. 


Menshutin, M. A. Prophylaxis of 
ophthalmia neonatorum.  Viestnik 
Opht., 1940, v. 17, pt. 6, p. 767. 


ABSTRACTS 


A survey of the procedures Current 
in various maternity homes. The Con. 
clusions are that 2-percent silver Nitrate 
is more effective and no more irritat. 
ing than 5-percent protargol. 

Ray K. Daily, 


Meves, Harald. Is there a light et, 
ology for vernal conjunctivitis? Kjip, 
M. f. Augenh., 1941, v. 106, Jan, pp, 
86-91. 


A girl 11 years old with vernal cop. 
junctivitis also showed a light derma. 
tosis of the uncovered parts of the 
skin. The progress of both affections 
was very similar, and protection from 
ultraviolet rays resulted in definite im- 
provement. Gertrude S. Hausmann, 


Muir, E. B. Gonorrheal ophthalmia 
and gonorrheal ophthalmia- neonator- 
um. Amer. Jour. Ophth., 1941, v. 24 
Aug., pp. 879-894. 


Puig Solanes, Magin. Notes concern. 
ing ocular pemphigus and pseudopen- 
phigus. Anales de la Soc. Mexicana de 
Oft. y Oto-Rino-Laring., 1941, v. 16, 
Jan.-Feb., pp. 1-19. 

The author describes three cases, one 
in a woman of 35 years, one in a woman 
of 75 years and a third in a woman of 
55 years. In the first case the ocular 
disturbance began in the course of a 
general dermatosis characterized by 
bullae of various sizes and shapes dis- 
tributed irregularly throughout the 
body as well as on the buccal mucous 
membrane. After subsidence of the 
acute general phenomena (including 2 
febrile reaction), the ocular changes 
disappeared almost entirely, the patient 
continuing for nine months with a 
slight sensation of a foreign body and 
a slight mucous secretion. Beyond that 
time there were a series of outbreaks 
of the ocular disorder, of 10 or 12 days 
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duration, separated by periods of some 
weeks during which redness, burning, 
and the sensation of a foreign body 
continued. During each acute relapse, 
the vision fell noticeably. There were 
many cicatricial bands in the cul de sac, 
and the lower three tenths of the 
cornea in the right eye showed an in- 
complete ring of opacities. 

In the second case the patient’s chief 
complaint was a gradual loss of vision 
for the previous nine years, without 
inflammation of the anterior segment. 

The third patient had experienced 
in the course of 24 years a continuous 
disturbance of the right eye, without 
exacerbation or remission, and charac- 
terized by pain, photophobia, lacrima- 
tion, and mucous secretion, with grad- 
ual reduction in visual acuity. The left 
eye had been disturbed for six years, 
without effect on the visual acuity. 
(Bibliography. ) W. H. Crisp. 


Reca, A. B. Sulfanilamide in the 
treatment of trachoma. Anales Argen- 
tinos de Oft., 1940, v. 1, Oct.-Nov.-Dec., 
pp. 426-429. 

On the basis of 34 cases of trachoma 
at various stages, and of 8 miscellane- 
ous cases of conjunctivitis of a chronic 
character, the author presents the fol- 
lowing conclusions: Sulfanilamide is 
by no means a specific for trachoma. 
It appears to act chiefly in causing 
disappearance of burning, photophobia, 
and conjunctival secretion. It seems to 
aid involution of the corneal phenom- 
ena. W. H. Crisp. 


Rollemberg Sampaio, J. M. Abortive 
or dubious trachoma, suspect conjunc- 
tivitis? Arquivos Brasileiros de Oft., 
1941, v. 4, June, pp. 126-127. 

The group of cases in which the 
author is disposed to make a doubtful 
diagnosis of trachoma, subject to later 


behavior of the eyes, is marked by the 
following symptoms: The conjunctiva 
of the everted upper lid is red but gen- 
erally smooth. The upper cul de sac has 
some hard follicles. The bulbar con- 
junctiva is uniformly congested, the 
pericorneal vessels encroaching a little 
on to the limbus everywhere, and giv- 
ing above at times the impression of a 
true “pannus tenuis.” Among children 
a common sign is exaggerated blink- 
ing. W. H. Crisp. 


Rubino, A., and Simonelli, M. Vita- 
min P.P. (nicotinic acid) in vernal 
catarrh. Rassegna Ital. d’Ottal., 1940, 
v. 9, May-June, pp. 332-336. 

Twelve cases of vernal catarrh, four 
of aggravated form, were treated by 
oral or parenteral administration of vita- 
min P.P. The dose by mouth was 60 
to 80 centigrams of the amide or 30 
centigrams of nicotinic acid. The intra- 
muscular dose was 20 centrigrams of 
the amide. Subjective symptoms im- 
proved rapidly, and vegetations were 
either greatly reduced or entirely 
cleared up. The report is only prelim- 
inary, but is most encouraging and the 
authors feel that it supports the theory 
of the photodynamic origin of the dis- 
ease. Eugene M. Blake. 


Savin, L. H. Tarsectomy for tra- 
choma, its indications, difficulties, and 
results. Trans. Ophth. Soc. United 
Kingdom, 1940, v. 60, p. 163. 

After removal of the hypertrophic 
tarsal plates, which are a source of 
mechanical irritation and a nidus for 
the infective virus, the disease in the 
residual conjunctiva clears rapidly, con- 
junctival discharge ceases, and the pa- 
tient is rendered noninfectious. The 
operation is less trying than many me- 
chanical and caustic treatments. The 
author’s technique is outlined and final 
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results are given. Complications oc- 
curred in 7 of the 92 lids operated 
upon. Beulah Cushman. 


Solares, Amiceto. Keratoconjunctival 
lesions observed at high altitudes in 
Bolivia. Amer. Jour. Ophth., 1941, v. 
24, Aug., pp. 900-913. 


Stone, J. B., and Courtney, R. H. Xer- 
ophthalmia and keratomalacia associ- 
ated with obstructive biliary cirrhosis. 
Virginia Med. Monthly, 1941, v. 68, 
March, p. 159. (See Section 6, Cornea 
and sclera.) 


Tertsch, R. The therapy of kerato- 
conjunctivitis epidemica. Klin. M. f. 
Augenh., 1941, v. 106., Jan., pp. 84-86. 
(See Section 6, Cornea and sclera.) 


Valle, Sergio. Diagnosis of trachoma. 
Arquivos Brasileiros de Oft., 1941, v. 
4, Feb., pp. 1-15. 


A general discussion of the diffi- 
culties of such diagnosis, with refer- 
ences to the literature and emphasis 
upon the presence of corneal changes. 
The author states that in the Penido 
Burnier Institute (Brazil) systematic 
examination with the slitlamp, in pa- 
tients complaining of symptoms com- 
monly related to the conjunctiva and 
cornea, indicates a higher percentage 
of trachoma than that shown by the 
best statistics. W. H. Crisp. 


6 
CORNEA AND SCLERA 


Aires, Francisco. The operation of 
corneal grafting. Arquivos Brasileiros 
de Oft., 1941, v. 4, Feb., pp. 26-50. 

The author describes the technique 
of Elschnig, Filatov, Thomas, Castro- 
viejo, and Wiener, with reproductions 
of illustrations by these authors. Op- 
erative indications and complications 
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are reviewed, ( Bibliography Of 60 rej. 
erences. ) W. Hi. Crisp 


Barkhash, S. A. The placenta as 
plastic material in ocular Surgery, 
Viestnik Opht., 1940, v. 17, pt. 6, p, 738, 
(See Section 14, Eyelids and lacrimal 
apparatus. ) 


Bartels, M., and Loens, M. Questions 
on the causative agents of keratocop. 
junctivitis epidemica. Klin. M, ; 
Augenh., 1941, v. 106, Jan., pp. 83-94 

In reference to the finding of diphthe. 
roid bacilli in the epidemic of 1938 to 
1940, the fact is mentioned that in q 
similar epidemic in 1938 xerosis bac. 
teria were found. In the epidemic of 
1938 to 1940 the keratoconjunctivitis 
was followed by a keratitis nummu- 
laris. Gertrude S. Hausmann. 


Bursuk, G. G. A distinctive type of 
senile corneal degeneration. Viestnik 
Opht., 1940, v. 17, pt. 6, p. 799. 

In the middle corneal layers of six 
patients, Bursuk found symmetrical 
opacities which caused the patients to 
complain of foggy vision. Bursuk be- 
lieves that these were parenchymatous 
degenerations similar to gerontoxon. 


Ray K. Daily. 


Corser, J. B. Recurring superficial 
ulcerative keratitis. Pennsylvania Med. 
Jour., 1941, v. 44, June, p. 1152. 

The author reports six cases to show 
that, clinically, the withdrawal of cer- 
tain foods from the diet has given most 
satisfactory results in preventing repe- 
tition of attacks. 

Theodore M. Shapira. 


Fazakas, Alexander. Fungus diseases 
of the cornea. Klin. M. f. Augenh., 1941, 
v. 106, Jan., pp. 56-63. 


Different forms of aspergilli were 
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found in very increased numbers in 
inflamed eyes. Aspergilli, penicillia, ac- 
tinomyces, and related groups of fungi 
were found to cause different forms of 
corneal infiltrations and sometimes cor- 
neal ulcers. One case of corneal ulcer 
led to an occlusion of the chamber angle 
by fungus growth, and subsequent in- 
crease of tension. 

Gertrude S. Hausmann. 


Kayser, B. Assumed relations be- 
tween macrocornea and hydrophthal- 
mos and lack of their proof. Klin. M. f. 
Augenh., 1941, v. 106, Jan., pp. 63-69. 

Megalocornea has no direct relation 
to hydrophthalmos. One form of sec- 
ondary megalocornea occurs in cases 
of arrested hydrophthalmos. 

Gertrude S. Hausmann. 


Kopp, I. F. Subconjunctival im- 
plantation of corneal tissue in the treat- 
ment of keratitis. Viestnik Opht., 1940, 
vy. 17, pt. 6, p. 708. 

A piece of preserved cadaver cornea 
is implanted under the conjunctiva 
above the cornea. The results of 75 
operations in various types of keratitis 
have convinced the author of the thera- 
peutic effectiveness of the procedure. 
He believes that the biological proc- 
esses taking place in the implant have 
a desensitizing effect and free the 
cornea of allergic tendencies. 

Ray K. Daily. 


Miklos, A. Contributions to the 
studies of megalocornea in connection 
with sporadic megalocornea globosa. 
Klin. M. f. Augenh., 1941, v. 106, Jan., 
pp. 69-78. 

Megalocornea and hydrophthalmos 
are two distinct diseases. A case of 
megalocornea globosa is described in 
which a cataract was extracted. The 
lens in these cases is usually sublux- 
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ated, the tension on the zonular fibers 
being very strong. A conjunctival flap 
does not close the incision securely 
after extraction as the cornea collapses. 
Corneal sutures are advisable. (4 illus- 
trations.) Gertrude S. Hausmann. 


Skorodinskaja, V. V. Therapeutic 
corneal transplantation in_ keratitis. 
Viestnik Opht., 1940, v. 17, pt. 6, p. 699. 

The rationale of this procedure is 
based on the author’s belief that the 
transplanted cornea stimulates corneal 
metabolism and its defensive activities. 
The transplant was in all cases cadaver 
cornea preserved on ice. The corneal 
lesions were parenchymatous keratitis, 
luetic and tuberculous, sclerosing kera- 
titis, and acne rosacea. (Illustrations. ) 


Ray K. Daily. 


Solares, Amiceto. Keratoconjunctival 
lesions observed at high altitudes in 
Bolivia. Amer. Jour. Ophth., 1941, v. 
24, Aug., pp. 900-913. 


Stone, J. B., and Courtney, R. H. 
Xerophthalmia and keratomalacia as- 
sociated with obstructive biliary cir- 
rhosis. Virginia Med. Monthly, 1941, 
v. 68, March, p. 159. 

In this case, the authors believe that 
the absence or deficiency of bile in the 
gastro-intestinal tract had interfered 
with the normal digestion of fats, thus 
preventing the absorption of vitamin A 
to such a degree as to bring about the 
keratomalacia and xerophthalmia. 

Theodore M. Shapira. 


Tertsch, R. The therapy of kerato- 
conjunctivitis epidemica. Klin. M. f. 
Augenh., 1941, v. 106, Jan., pp. 84-86. 

Touching the lids with a 0.25 to 0.5- 
percent silver-nitrate solution and care- 
ful washing of the lids afterwards gave 
the best results in treating keratocon- 
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junctivitis epidemica. Paraffin oil was 
instilled in the conjunctival sac after 
treatment. Between treatments 3- 
percent boric acid and a weak oxycyan- 
ide solution were used. 

Gertrude S. Hausmann. 


Thomas and Weill. A case of ocular 
and cutaneous tuberculosis treated by 
Rubrophen. Bull. Soc. d’Opht. de Paris, 
1939, April, p. 322. 

A 40-year-old woman with parenchy- 
matous keratitis and lupus erythemato- 
sus of the nose and hand was treated 
by Rubrophen, locally and intrave- 
nously. The authors credit this treat- 
ment for the prompt subsidence of the 
lesions, George A. Filmer. 


Viswalingam, A. Epidemic superfi- 
cial punctate keratitis in Malaya. Brit. 
Jour. Ophth., 1941, v. 25, July, pp. 313- 
324. 

The discussion is based on 3,521 
cases occurring in epidemic form over 
a three year period (1935 to 1938). The 
question of differentiating superficial 
punctate keratitis from simple conjunc- 
tivitis and from herpes febrilis is dis- 
cussed, the onset and symptoms of the 
disease being presented in detail. Eti- 
ology of the ailment is obscure, smears 
and bacteriologic examination of some 
355 fresh cases being negative. The dis- 
ease was found not to be confined to 
any special race, class, or age. Find- 
ings of the author lead to the belief 
that the disease is caused by an exog- 
enous infection, the agent probably 
being a virus of considerable toxicity. 

When seen early, response to treat- 
ment by the usual hygienic and cura- 
tive procedures was satisfactory. Hot 
applications, warm irrigations, the use 
of argyrol or protargol in drops fol- 
lowed by weak yellow-oxide-of-mer- 
cury ointment usually sufficed. In cases 


seen late, treatment depended Upon 
the complications which had arisen 
each complication requiring a specific 
treatment. (Figures, plates, tables, ref. 
erences. ) D. F. Harbridge, 


7 


UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS HUMOR 
Krasnoretzki, P. A., and Lotin, A, vy. 

A case of spontaneous iris cyst. Viest- 
nik Opht., 1940, v. 17, pt. 6, p. 796. 

A man 32 years old developed a cyst 
of the iris which filled one third of the 
anterior chamber and reduced vision 
to 4/10. The cyst was excised and the 
diagnosis confirmed microscopically, 
(Illustrations. ) Ray K. Daily. 


Letchworth, T. W. A case of cyclitis 
of 24-years standing cured by tonsil- 
lectomy. Trans. Ophth. Soc. United 
Kingdom, 1940, v. 60, p. 155. 


The patient had experienced the first 
symptoms at the age of 25 years, at 
which time the tonsils had been con- 
sidered negative by several examiners, 
When again seen by Letchworth, 24 
years later, a culture from the naso- 
pharnyx was positive for streptococcus 
viridans, and subsequently the tonsils 
were removed. Desensitization to the 
streptococcus viridans was carried out. 
About one year later for the first time 
the anterior chamber was free of cells 
and precipitates. Beulah Cushman. 


8 
GLAUCOMA AND OCULAR TENSION 


Radzikhovski, B. L. Maklakov’s new 
tonometer. Viestnik Opht., 1940, v. 17, 
pt. 6, p. 765. 

A description of the instrument. (Il- 


Ray K. Daily. 


lustration. ) 
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Sanchez Bulnes, Luis. A new tech- 
nique in the treatment of glaucoma 
(anterior combined _cyclodialysis). 
Anales de la Soc. Mexicana de Oft. y 
Oto-Rino-Laring., 1941, v. 16, Jan.- 
Feb., pp. 33-35. 

A limbal incision is made beneath 
a square conjunctival flap which has 
4 suture, Cyclodialysis from the angle 
of the anterior chamber backward is 
followed by use of the scleral punch, 
iridectomy, and tying of the conjunc- 
tival suture. W. H. Crisp. 


Sugar, H. S. The mechanical factors 
in the etiology of acute glaucoma. 
Amer. Jour. Ophth., 1941, v. 24, Aug., 
pp. 851-872. 


Torres Estrada, A. Cataract and 
acute inflammatory glaucoma. Bol. del 
Hosp. Oft. de Ntra. Sra. de la Luz, 
1940, v. 1, Sept.-Dec., pp. 133-147. 

Having accidentally injured the lens 
capsule while doing an iridectomy for 
acute glaucoma complicating hyperma- 
ture cataract, the author removed the 
milky contents of the capsule and then 
extracted the capsule itself. Since then 
he has continued to extract cataracts 
in eyes whose condition was compli- 
cated by acute glaucoma arising from 
changes in the cataract, such as hyper- 
maturity or subluxation. Three cases 
are described. W. H. Crisp. 


9 
CRYSTALLINE LENS 
Berens, Conrad, Capsulotomy and 


iridocapsulotomy. Amer. Jour. Ophth., 
1941, v. 24, Aug., pp. 915-919, 


Blanchi, Guido. Dinitrophenol cata- 
ract. Rassegna Ital. d’Ottal., 1941, v. 
9, July-Aug. pp. 493-523. 

The pharmacologic action of dinitro- 


phenol and its effect upon the ocular 
tissues are discussed. Experiments on 
animals are related, and three cases of 
cataract due to the drug are described. 


~The etiology of such cataracts is at- 


tributed to the increased permeability 
of the capsule, resulting from the toxic 
products originating in damage to the 
liver and kidneys. (Review of the liter- 
ature. ) Eugene M. Blake. 


Burleson, J. H., and McCurdy, M. W. 
Is operation for senile cataract on an 
ambulatory patient justifiable? Texas 
State Jour. Med., 1941, v. 36, Feb., p. 
680. 

The authors relate their experiences 
in allowing patients to leave the hos- 
pital four hours after a cataract ex- 
traction. They believe the ambulatory 
method is feasible when circumstances 


make it necessary. 
Theodore M. Shapira. 


Crisp, W. H. The occasional op- 
erator. Ophth. Ibero Amer., 1940, v. 2, 
no. 1, pp. 1-6. 

For the cataract operation emphasis 
is laid on exact timing of the steps of 
anesthesia, including preliminary in- 
stillation of cocaine and adrenalin, 
akinesia, retrobulbar injection, and a 
small injection of cocaine and adren- 
alin above and below the cornea, fol- 
lowed by a five-minute interval before 
making the incision. With such anes- 
thesia, deliberate and unhurried action 
is permissible for most steps of the 
operation. W. H. Crisp. 


Gandolfi, G. Proteolytic activity of 
normal and cataractous lenses. Ras- 
segna Ital. d’Ottal., 1940, v. 9, Nov.- 
Dec., pp. 702-707. 

Lenses removed within the capsule 
were employed by the author in his 
studies of proteolytic activity. He 
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concludes that the cataractous lens 
possesses a proteolytic power not en- 
countered in the normal lens. The re- 
port confirms previous findings. 
Eugene M. Blake. 


Jona, Sergio. Postoperative separa- 
tion of the choroid. Rassegna Ital. 
d’Ottal., 1940, v. 9, Sept.-Oct., pp. 553- 
577. 

Jona describes three cases of separa- 
tion of the choroid, one following an 
intracapsular cataract extraction, one 
an extracapsular extraction, and one 
a Lagrange operation. He discusses the 
theories which attempt to explain 
the cause of this condition, and reviews 
the literature, but offers nothing new. 
(4 figures. ) Eugene M. Blake. 


Mattos, W. B. Twenty years of cata- 
ract surgery. Arquivos Brasileiros de 
Oft., 1940, v. 3, Dec., pp. 295-301. 


Briefly but discursively reminiscent. 


Petronio, G. An unusual cataract— 
sutural and zonular. Rassegna Ital. 
d’Ottal., 1940, v. 9, May-June, pp. 325- 
331. 

A 14-year-old girl presented an un- 
usual type of congenital cataract. There 
was an intensely white nuclear and 
perinuclear opacity, heart-shaped in 
form. In this opacity the anterior em- 
bryonal suture was strongly outlined. 
Extending from the perinuclear opacity 
were 12 clearly defined riders which 
penetrated the perfectly clear periph- 
ery. In the author’s opinion, an em- 
bryonal suture cataract had been su- 
perimposed upon a zonular cataract. 
(One figure. ) Eugene M. Blake. 


Torres Estrada, A. Cataract and 


acute inflammatory glaucoma. Bol. del 
Hosp. Oft. de Ntra. Sra. de la Luz, 
1940, v. 1, Sept.-Dec., pp. 133-147. (See 


ABSTRACTS 


Section 8, Glaucoma and ocular tep 
sion. ) 


Vail, Derrick. On the mechanism, and 
causes of hyphema after cataract ex. 
traction. Amer. Jour. Ophth., 194], y 
24, Aug., pp. 920-927, 


10 
RETINA AND VITREOUS 


Agundis, Teodulo. Clinical history of 
the child M.S.M. (Familial amauroti, 
idiocy). Anales de la Soc. Mexicana de 
Oft. y Oto-Rino-Laring., 1941, vy. 16 
Jan.-Feb., pp. 25-33. 

The Mexican parents were second 
cousins. Both parents had probably had 
syphilis. W. H. Crisp, 


Angius, Tullio. Retinal hemorrhage 
in internal leishmaniosis. Rassegna 
Ital. d’Ottal., 1940, v. 9, May-June, pp. 
365-379. 

A 16-year-old presented the 
usual.findings of the internal form of 
leishmaniosis. He developed numerous 
hemorrhages arranged 
along the vessels in the whole periph- 
ery of the left retina. There was a pale 
disc, peripapillary edema, and a central 
macular hemorrhage, all of which 
cleared up under treatment of the sys- 
temic disease. The literature is fully 
reviewed. Eugene M. Blake. 


boy 


punctiform 


Arndt, E. W. Infection of sphenoidal 
sinuses with secondary infection of the 
eyes. Brit. Jour. Ophth., 1941, v. 25, 
July, pp. 324-330. 

Arndt reports two cases of special 
interest, a detachment of the retina in 
each eye having taken place in the one, 
and an acute optic neuritis of one eye 
in the other. The first patient was a 
physician’s wife, 32 years of age, and 
the other a single woman 28 years of 
age. In both cases the infection of the 
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sphenoidal sinuses apparently resulted 
from mild attacks of influenza. In 
neither case was there a frank suppura- 
tion, there being instead a deep con- 
sestion, with only a mere bead of pus 
showing on one side in the one case, 
Detachment of the retina is rare in 
septic cases. It was thought that an 
ultra-short-wave treatment in the case 
reported here might have a bad effect 
on the retinas. Perfect reposition of 
the retinas, with recovery of vision, 
was brought about by complete rest 
in a semi-recumbent position. In optic 
neuritis, it is the experience of the 
author that when the exact cause can- 
not be found and the case does not 
respond to treatment, an ample “blood- 
letting” from a high operation in the 
nose brings about the desired results. 
(Field charts.) D. F. Harbridge. 


Borsello, G., and Brunetti, F, The 
vestibulo-retinal reflex. Rassegna Ital. 
d’Ottal., 1940, v. 9, Sept.-Oct., pp. 606- 
625. 

The authors have demonstrated that 
caloric and mechanical excitation of 
the vestibular system is followed by a 
depressor reaction of the central retinal 
artery. This is manifested by a char- 
acteristic modality of definite 
stancy sufficient to assert the existence 
of a true vestibulo-retinal reflex. 

Eugene M. Blake. 


con- 


Lijo Pavia, J. Detachment of the 
retina; remote results of surgical treat- 
ment. La Semana Med., 1941, v. 48, 
July 24, pp. 211-222. 

For reporting cures, the 
postulates recovery of at least 1/10 of 
vision, or reattachment of the retina 
and increase of visual field. On the lat- 
ter basis he claims 65 percent of sur- 
gical cures in his own 60 cases. Vision 
of 2/3 to 1.0 was obtained in six cases; 
of 1/3 to 1/2 in six cases: of 2/10 to 
1/20 in 25; vision of less than 1/20, 
but with some improvement, in two 
cases. The technique is discussed. (34 
references, illustrations.) 

W. H. Crisp. 


author 


Meyer, I. C. Angioid streaks of the 
retina. Arquivos Brasileiros de Oft., 
1941, v. 4, April, pp. 75-88. 

A single case report is accompanied 
by a rather extensive discussion of the 
literature. The patient, a man of 41 
years, had a history of syphilis, and 
had been under treatment for several 
months for chronic nephritis. In each 
eye the peripapillary area had lost its 
pigment, although the retinal vessels 
were normal. Each eye, but especially 
the left, presented a group of branch- 
ing striae in the paracentral area. (2 
fundus illustrations in color.) 


W. H. Crisp. 
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NEWS ITEMS 


Edited by Dr. RAtpH H. Miter, 803 Carew Tower, Cincinnati 


News items should reach the editor by the twelfth of the month 


DEATHS 


Dr. George E. Bellows, Laguna Beach, 
California, died June 19, 1941, aged 79 
years, 

Dr. Burton Haseltine, Chicago, Illinois, 
died July 12, 1941, aged 66 years. 

Dr. Joseph T. Abshire, Kaplan, Louisi- 
ana, died June 22, 1941, aged 72 years. 

Dr. Howard Murray Ritter, Williams- 
port, Pennsylvania, died June 1, 1941, 
aged 71 years. 

Dr. Thomas Earl Goyer, Jackson, Ten- 
nessee, died June 16, 1941, aged 53 years. 

Dr. Amos Morris Peters, Alexandria, 
Louisiana, died June 19, 1941, aged 63 
years. 

Dr. Tyrus Eugene Swan, Easton, 
Pennsylvania, died May 28, 1941, aged 
79 years. 

Dr. Edmund S. Ferguson, Oklahoma 
City, Oklahoma, died June 28, 1941, aged 
70 years. 

Dr. John Beil, New Glasgow, Nova 
Scotia, Canada, died May 27, 1941, aged 
65 years. 

Dr. Ernest Franz Berne, Indiana, died 
June 27, 1941, aged 76 years. 

Dr. Felton D. Watts, Portland, Ore- 
gon, died June 17, 1941, aged 75 years. 

Dr. John J. Johnson, Harrison, Ark- 
ansas, died in June, 1941, aged 80 years. 

Dr. Lee Cone Van Wagner, New Ber- 
lin, New York, died June 18, 1941, aged 
71 years. 

Dr. John M. Tracy, Springfield, 
Massachusetts, died July 8, 1941, aged 
72 years. 

Dr. Abner R. Renninger, Philadelphia, 
Pennsylvania, died July 25, 1941, aged 
65 years. 

Dr. Herman Harvey Sanderson, De- 
troit, Michigan, died July 1, 1941, aged 
71 years. 

Dr. William L. Case, New York, New 


York, died July 3, 1941, aged 71 years 
Dr. John W. Duncan, Jourdantowy 
Texas, died May 11, 1941, aged 67 years 
Dr. Thomas Francis Conroy, Sr,, Pajy 
Alto, California, died July 6, 1941, aged 
76 years. 

Dr. William Bernhart Hamaker, Lap. 
caster, Pennsylvania, died July 15, 194) 
aged 63 years. 

Dr. Eustace Cosmo Mason, Quebeck 
Tennessee, died July 15, 1941, aged 7 
years. 

Dr. Lawrence N. Breene, Farrell, 
Pennsylvania, died July 19, 1941, aged 
54 years. 

Dr. Hiram Leslie Reckard, Baltimore, 
Maryland, died July 26, 1941, aged 69 
years. 

Dr. Thomas A. O’Brien, Philadelphia, 
Pennsylvania, died June 21, 1941, at his 
summer home in Ship Bottom, New Jer- 
sey, aged 58 years. 


MISCELLANEOUS 


The thirty-first annual Clinical Con- 
gress of the American College of Sur- 
geons will be held at the Statler Hotel 
and The Copley-Plaza in Boston, No- 
vember 3 to 7, 1941. A number of oper- 
ative and dry clinics of interest to oph- 
thalmologists will be given during the 
days of the meeting. A symposium on 
“Surgery of heterophoria and heterotro- 
pia” is planned for Tuesday evening, No- 
vember 4th. The following will partici- 
pate: Dr. James W. White, New York; 
Dr. Derrick Vail, Cincinnati; Dr. Edwin 
B. Dunphy, Boston; and Dr. William 
Thornwall Davis, Washington, D.C. 

In addition to the formal part of the 
program there will be a series of round- 
table conferences on the following sub- 
jects: Surgery of squint; Surgery of the 
tear passages; and Surgery of the orbit. 
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NEWS ITEMS 


The Eye Conservation Division of the 
Cleveland Safety Council presented a 
program, on September 24th, based on 
the problem of eye hazards in industry 
due to the increase in production for de- 
tense. Dr. Howell L. Begle of Detroit, 
Michigan, spoke on “Visual needs in in- 
dustry and in war.” Dr. Albert D. Frost 
of Columbus, Ohio, lectured on “The 
care of industrial eye injuries.” Dr. P. 
G. Moore, of Cleveland, Ohio, discussed 
“The end results of eye injuries.” Mr. 
Milton Bowman, recently appointed Re- 
gional Safety Consultant for the National 
Committee for the Conservation of Man- 
power in Defense Industries, lectured on 
“The importance of eye conservation in 
defense industries.” 


The Chicago Eye, Ear, Nose, and 
Throat College announces its ninth an- 
nual Fall Course in “Surgery of the eye 
and adnexa,” from November 3 to 8, 1941, 
inclusive. The program includes the fol- 
lowing lecturers: Dr. Ephraim K. Find- 
lay, Dr. William W. Gailey, Dr. Michael 
Goldenburg, Dr. L. Robert Mellin, Dr. 
Earl D. Merz, Dr. Oscar B. Nugent, Dr. 
Dwight C. Orcutt, Dr. Albert G. Peters, 
Dr. Joseph E. Schaefer, Dr. Carl Wag- 
ner, Dr. Sydney Walker, Jr., Dr. Fay 
M. Whitsell, and Dr. George H. Wood- 
ruff. 


The Inter-State Postgraduate Medical 
Association of North America announces 
that its International Medical Assembly 
will be held in the Public Auditorium 
of Minneapolis, Minnesota, October 13th 
to 17th, inclusive. 


The report of the National Society for 
the Prevention of Blindness, Inc., Great 
Britain, is the twenty-sixth of that or- 
ganization. Subjects stressed are: the in- 
crease of eye hazards with the increase 
of industrial production, a subject of 
scientific interest to both Britain and 
America; the society’s glaucoma exhibit 
at the American Medical Association; 
the evaluation of vision-testing proced- 
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ures; preventable blindness due to ve- 
nereal diseases, and inclusion of the sub- 
ject of conservation of sight in the edu- 
cation of nurses. 


SOCIETIES 

The Kansas City Society of Ophthal- 
mology and Otolaryngology has arranged 
an excellent program for the year 1941- 
1942. Arrangements have been made to 
present guest speakers of national dis- 
tinction at the various meetings. Officers 
for the year are: Dr. Joseph W. McKee, 
president; Dr. LaVerne B. Spake, first 
vice-president; Dr. Wayne B. Granger, 
second vice-president; Dr. W. E. Keith, 
secretary; and Dr. Edgar W. Johnson, 
treasurer. 


PERSONALS 


A dinner was given in honor of Dr. 
John E. Weeks on the occasion of the 
centennial of the College of Medicine of 
New York University on Monday, Oc- 
tober 6, 1941, at the Union Club, New 
York City. 


Dr. Edward Jackson, Denver, presented 
a paper on “Expanding medicine” at the 
dedication of the Hurst Eye, Ear, Nose, 
and Throat Hospital, Longview, Texas, 
July 5, 1941. 


Dr. C. Dwight Townes has recently 
been appointed Chairman of the Depart- 
ment of Ophthalmology and Clinical Pro- 
fessor of Ophthalmology at the Univer- 
sity of Louisville School of Medicine. 


The honorary degree of Doctor of Sci- 
ence was awarded to Dr. William P. 
Wherry of Omaha by Wayne University 
of Detroit, Michigan, in June, 1941. 


The National League for Prevention of 
Blindness in Brazil awarded its national 
prize to Dr. Isaias Alves of Sao Salvador. 


Miss Ida Mann has been appointed 
Margaret Ogilvie Reader in Ophthalmol- 
ogy beginning October 1, 1941, at the 
University of Oxford (England). 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


POST-GRADUATE COURSE IN NEURO-MUSCULAR | 
ANOMALIES OF THE EYES 
BY GEORGE P. GUIBOR 


The Children’s Memorial Hospital, Chicago 


For Graduates in Medicine, November 9-14, Inclusive 
Course Includes Theoretical and Practical Surgical and Non-Surgical Examinations ang 


Treatments. 
1. Anatomy 
2. Physiology 


3. Discussion of patients with squint 
4, Examination of Patients by Students 


Fee $50.00 
For further details apply to the 


Secretary of the Course The Children’s Memorial Hospitai 
707 Fullerton Avenue, Chicago 


THE DISPENSOMETER 
Secures necessary measurements accurately and 
quickly—Magnifies Monocular P.D. and Height of 


pupil—Gives Binocular P.D., Bridge Measure. 
ments and Position. 


The dispensometer magnifies monocular pupil- 
lary measurements about three times. Elliptical 
appearance of the pupils assures greater pre- 
cision. Magnification of the height of pupil gives 
full information for correct center on single 
vision lenses and bifocals. Guide and horizontal] 
lines assure proper placing. It is our belief 


The Dispensometer can be obtained through your Optical or that the simplicity, practicality and the accuracy 


Surgical house for $3.50. Ask him for 
ndex refraction as 


of unbreakable material. Has about same 


of this instrument will find great favor with the 


Ophthalmic glass. Comes in leather case. Fits vest pocket. profession. 


OCULAR PRODUCTS, ENQUIRER BLDG., CINCINNATI | 


| 
| 
| 


THE RESULTS OF 
MODERN OPHTHALMIC 
RESEARCH 


are made available to you 
through the new devices 


advertised in these pages. 


HAVE YOU NOTED THEM? 


INTENSIVE POST- 
GRADUATE COURSE IN 
OPHTHALMOLOGY 


The George Washington University School of Medi- 
cine, Washington D. C. 
FEBRUARY 2nd 4th, 1942 inclusive. 

GUEST LECTURERS: Drs. Wm. L. Benedict, Edwin B. 
Dunphy, Harry S. Gradle, Walter I. Lillie, 5S. Hanford 
McKee, Avery DeH. Prangen, Algernon B. Reese, Meyer 
Wiener. 

RESIDENT STAFF: Drs. Wm. Thornwall Davis, Ernest 
Sheppard, G. Victor Simpson, E. Leonard Goodman, Ronald 
A. Cox, Frank D. Costenbader, Horace E. Allen, Everett 
S. Caldemeyer, Sterling Bockoven, Walter Romejko, 
H. R. Downey, Richard W. Wilkinson, Colonel J. E. 
Ash, MC USA; Lt. Alfred Golden, MC USA. Fee $35.00 


AVIATION MEDICINE AND AVIATION 
OPHTHALMOLOGY 
FEBRUARY 5th-7th, 1942 inclusive. 
GUEST LECTURERS: Lt. Col. David N. W. Grant, MC 
USA; Lt. Col. Frederic H. Thorne, MC USA; Major John 
M. Hargreaves, MC USA; Major M. S. White, MC USA; 
Captain J. C. Adams, MC USN; Comdr. Eric Liljencrantz, 
MC USN; Lt. Comdr. Leon Carson, MC USN; Dr. Hodges 
McKnight, American Air Lines; Col. A. D. Tuttle, M.D., 
United Airlines; Dr. W. Randolph Lovelace II, Mayo 
Clinic; Dr. Ross A. McFarland, Harvard University. 
Fee $35.00 
OCULAR SURGERY, PATHOLOGY AND 
ORTHOPTICS 
(Practical Course) 
JANUARY 26th-3lth, 1942 inclusive. 


Given by the Resident Staff. Limited to 30 participants. 
Practical work in ocular pathology, surgery and orthoptics. 

Fee $100.00 
Orders taken for Proceedings of the courses, 1940, 1941 and 
1942. For information apply to the Secretary, Miss Louisa 
Wells, 927-17th Street N.W., Washington, D.C. 
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